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AcTpoHOMCKi/i Te/iecKoni/i 


AcTpoHOMCKM nyp6i/m je ochobhm acTpoHOMCKM 
MHCTpyMeHT. Oh HaM OMoryhaBa na ona>KaMO 3Bjtje3fle 
c/ia6i/ijer cjaja mnm CMTHMje ncra/be Ha o6jeKTMMa npo- 
MaTpaH>a Hero ihto to mtokcmo io/imm okom. DiaBHM 
HMje/iOBM CBaKor acTpoHOMCKor nyp6i/ma cy o6jeKTMB m 
OKy;iap. 06jeKTMB caKyiuba CBjeivio He6ecKMx o6jeKaTa 
m CTBapa H>MxoBy c/iMKy y CBojoj >km>km. OKy/iap noBe- 
haBa OBy c/n/iKy m OMoryhaBa H>eHO i/ienarae. 

O o6jeKTMBy acTpoHOMCKor nyp6i/ma obmcm KBa- 
TiMTeTa c/inae Kojy acrpoHOMCKM nyp6i/m oflaje, na ce 
CTora acTpoHOMCKM Hyp6i/imi onMcyjy KapaKTepncTM- 
KaMa cboJmx o6jeKTMBa m to h>mxobmm npemiMKOM 
m >km>khom na/bi/iHOM. Mccio nyTa ce yMjecTO >Ki/i>KHe 
na/BMHe naje / 6poj ohjeKTMBa. / 6poj je ohhoc >kh>khc 
na/BMHe m npemmKa o6jeKTMBa (f~ FI D ). 

YMjecTO / 6poja Bp;io mccio ce ramie F/f 6poj. 
Ha npMMjep 3a o6jeKTMB npeoHi/iKa 80 mm n >Ki/i>KHe 
Ha/bi/me 1200 mm jefOpoj = 1200/80 = 15 ram, m/icaHO 
Ha npyrn h a L i i/i h FI 15. 

npeMa Twny ohjeKTMBa acTpoHOMCKM flypOinm 
ce n,mjene Ha rpi/i i/iaBHa rmia: pappaimiope, petfine- 
Kmope m Mjetuoeume (namad uonmimne). Peij/paKTop je 
acTpoHOMCKM nypOwH koh Kojer je oOjeKTMB HanpaB/bCH 
o;i je^Hor mnm BMine comma. Kon, peij/zieKTopa je 
oOjeKTMB oi7ie.ua/io, a c/io/kchm mnm Kai a/^i/ioi itm m ki/i 
acTpoHOMCKM nypOMHM MMajy oOjeKTime Kojw cy Ha- 
iipaB/bCHM on, KOM6nHai4nje comma m or/iena/ia. 

OcHOBHa m HajBa>KHMja (J/yHKijMja acTpoHOMCKMx 
HypOwHa je n a caKyn/aa CBjeT/io. Bmne caKyn/bCHor 
CBjeT/ia 3 h a L ii/i pa heMO Mohw ona>KaTM ohjercre cziahnjer 
cjaja, na je jacHO na je Behi/i oOjeKTMB 6 o/bm oh Mamer jep 
ravia Behy noBpiHMHy. Y3MeMO nm fla je npeumiK sjerame 
/byncKor OKa npMBMKHyTor Ha TaMy oko 7 mm (y CTBa- 
Phoctm je oh pas/iMMMT on MOBjeKa no MOBjeKa, a/m ce 
Kpehe y rparamaMa on oko 6 ho 8 oko mm ocmm koh 
crapi/iji/ix oco6a koh Kojnx Moace 6 mtm m Manm) OHfla 
oOjeKTMB npemmKa D MM/iravieTapa caKyn/ba oho/imko 
nyTa BMine CBjeT/ia ko/imko My je iiy ra noBpuiMHa Beha 
oh, noBpraMHe sjerame ihto ziaKO i/ispauyHaMO: npii 
MCMy lipCMHHK oOjeKTMBa (D) MOpaMO yBpCTMTM y 
MraiMMeTpMMa. OBaj ce ohhoc Ha3MBa CBjeT/iocHa CHara 
re/iecKoiia S 1 . 

noKyraajMO cana onpenMTM kohmko c/ia6e SBiije- 


mm m b) RejiHKor KaTa/uionTH' 
Ka o6jeKTMBa 200 nr 

a) S = (30/7) = 18 
6) S = (80/7) = 131 

b) S = (200/7) = 816 


pe^paKTopa npe>niHKa ofijeK 
i>iKor acTpoHOMCKor nypfimia i 


3 fle heMO Mohn iipoMarpa™ hckmm nyp6i/moM. Ako 
ohjeKTMB Hamer acTpoHOMCKor nyp6i/ma caKyn/ba S 
nyTa BMine CBje r/ia oh rozior OKa, OHna heMO ca acTpo- 
homckmm hyp6mhom moIim BMHjeTM 3BMje3He s nyTa 
TaMHMje. Ako ce cjeTMMO n a npocTMM okom mtokcmo 
ona3MTM SBiijesne oko 6 3BMje3flaHe Be/ramme, m na je 
CKa/ia 3BMje3HaHMx ue/mmiHa T3B. /lorapmaMCKa CKa/ia 
(ihto 3HauM na pas/ii/ma cjaja M3pa>KeHa y 3BMje3HaHMM 
BeuMHMHaMa /lorapmaM OHHOca cjajeBa) OHfla HaKOH 
Ma/io MaTeMaTMKe no/iasi/iMO ho c/mjenehe <j)opMy/ie: 

m g = 6 + 2,5xlog(S) 

OBflje Tpe6a HanoMeHyTM na ce y CTBapHOCTM rpa- 
HKiHa 3BMje3naHa Be/ramma hoctmtkc caMO y TaMHiiM, 
BenpnM HohMMa 6e3 Mjecemme m to npM bchmkmm noBe 
haiBMMa 2 . Y Haj6o/biiM yBjeTMMa Moryhe je ona3MTM 
SBiijesne m 3a oko 1 SBjesnaHy Be/mmiHy TaMHMje oh 
B pMjenHOCTM Kojy npenBM^a OBa ij/opMy/ia. Ty CBaKaKO 
Be/iMKy y/iory Mrpajy n oinnuKa KBa/imera ohjeKTMBa 
m KapaKTepMCTMKe npoMaTpaueBor OKa. 

Ybpctmmo hm y (jiopMyuy 3a rparaumy SBjesnaHy 
BeuMHMHy yMjecTO CBjer/iocHe jamme acTpoHOMCKor 
Hyp6MHa (S) M3pa3 KojM je noBe3yje ca npemiMKOM 
ohjeKTMBa, ho6mt heMO npyrn o6hmk <J>opMy/ie 3a rpa- 
HMHHy SBjesnaHy BeuMUMHy KojM ce uecro HaBOHM y 
HMTepaTypM: 

m g = 6 + 5 x log(D/7) = 1,8 + 5 x log(D) 

flpyra Ba/KHa (JiyHKiiMja acTpoHOMCKor nyphima 
je noBehame. noBehaBajyhM c/iMKy HehecKMx ohjeKara, 
acTpoHOMCKM HyphMH OMoryhaBa HaM na Ha HehecKMM 
ohjeKTMMa youMMO cnrraije nera/be mum na pas/iyoiiMO 
6/incKwje HBojHe 3BMje3He Hero ihto 6mcmo to moi/im 
to/imm okom. IIoBehaibe acTpoHOMCKor nyphima (P) 
uaKO nspanyHaMO TaKO na >KM>KHy na/BMHy ohjeKTMBa 
(F) noflMje/iMMO ca >km>khom na/bMHOM OKy/iapa (f): 

P = F/f 

IIoBehaibe ce He MO>Ke Miijeiba™ y iiponsBO/braiM 
rpaHMiiaMa. Ako je noBehame npeMa/io, no/iasn ho ry- 
6nTKa CBjer/ia na acTpoHOMCKM nyphim HMje no6po 

2 IlpMMjep: Hahn rpaiiii'iiiy amijea/iaHy RejiH'imiy 3a npMie cnoMe- 
H f20(f CT ^° HOMCKe n 7P® MHe n P e<n ™Ka oojeKTHBa op a) 30, 6) 80 m 

a) m = 6 + 2,5xlog(18) = 9,2 
6) m g = 6 + 2,5xlog(131) = 11,3 

b) m E = 6 + 2,5xlog(816) = 13,3 


BaCHOHa 








MCKopMuiTeH. Ako naK npdjepaMO ca noBehaiteM 
P,o 6 mt heMO TaMHe, pa 3 BOflH>eHe c/imkc 6 e 3 ^cra/ba, a 
MCTaKHyT heMO CBe HecaBpmeHOCTM onTMKe m TMTpaite 
a'i MOC(|)epe. rpaHMije y KojMMa ce Moace KperaTM noBe- 
haH>e OBMce o npeoHMKy ohjeKTMBa acTpoHOMCKor pyp- 
6 MHa, H>eroBOM TMiiy m KBa/iMTdM. CpehoM y HajBeheM 
6 pojy c/iyoajeBa ohjeKTMB je 3 aflOBO/baBajyhe KBa/iM'iere 
TaKO p,a KBaawie'iy c/imkc orpaHMnaBajy caMO 3 aKOHM 
onTMKe (AM(|)paKi 4 Mja) m TMTpan>e aTMOC{|)epe. 

noBehan>a ce yonniTeHO Awje/ie Ha Ma/ia, cpeflH>a m 
B e/iMKa. Ma/ia noBehan>a flajy CBMjer/ie c/imkc m BC/iMKa 
BMflHa no/ba m KopiiCTC ce 3 a Tpaaceite ohjeKara Ha 
He 6 y, npoMaTpaae KOMC'ta, Mar/iMija m ca. Kop, obmx 
iiOBehaita TM'ipaFbe 3 paKa He yn-ioe Ha KBa/iMTcry 
canKe. CpeflH>a iiOBehaita KopMC'ie ce 3 a npoMaTpaite 
Mjeceoa m naaHeia, a bo j h m x 3 BMje 3 fla, Mar/mija Ma/mx 
aMMCH 3 Mja MTfl. CaMKa je koa obmx noBehaH>a TaMHMja, 
a BMflHO no/be MaH>e. TMTpaH>e 3 paKa npMMjeTHO je caMO 
Kap, je M 3 pa 3 MTO BeaMKO. BeaMKa noBehaH>a KopMCTe ce 
yraaBHOM 3 a npoMarpabbe Mjeceoa, n/iaHcra m 6 /imckmx 
AB ojHMx 3 BMje 3 fla, aKO je arMOceJ/epa MMpHa. Kop, obmx 
iiOBehaiba BMflHO no/be je Maao, caMKa je TaMHa m ja- 
ko ocjeT/BMBa Ha TMTpaH>e 3 paxa. IpaHMije M 3 Mel)y no- 
jeflMHMx BpcTa noBehaH>a HMcy CTporo iiocraB/beHe 
aan ce Mory OTnpMaMKe oapeflMTM c/iMjeaehMM (JxipMy- 
aaMa: 

• npeMaaa noBehaH>a P mm = D(mm)/7 

• Mana noBehaH>a P n = D(mm)/5 

• cpeflita noBehaH>a P = D(mm)/3 

• Be/iMKa noBehabba P v = D(mm) 

• npeBeaMKa, HCKopiiCHa, iiOBehaiba P max = 5xD(mm) 

D je npeaHMK ohjeKTMBa acTpoHOMCKor ayphi-iHa y 
mm, P min je HajMaite kopmcho noBehaH>e Koje ce Moace 

KOpMCTMTMHa TOM MHCTpyMCHTy, P yj T 3 B. HOpMaHHO 
iiOBehaibe KOfl Kojer je caMKa OTnpMaMKe jeflHaKO cbm- 
jeiaa Kao m Kaa je ohjeKT r/ieaaH npocTMM okom, P s je 
cpea,H>e noBehaH>e, P v je noBehaite Koje OMoryhaBa noT- 
nyHO MCKopMHiTeH>e paa/iyoHe Moho acTpoHOMCKor 
ayphoHa m P max je HajBehe kopmcho noBehaite 3 . 

PeoMMO jom Ha Kpajy hckohmko pMjexM o pa 3 /iy- 
HHoj Mohn acTpoHOMCKMx syphMHa. 3 aKOHM onTMKe 
orpaHMaaBajy ouiTpMHy caMKe Koja ce Moace nocTMhM 
ohjeKTMBOM oapel)eHor npexHMKa TaKO fla 3 a onaacaite 
CMTHMjMx ac'ia/ba MopaMO ynorpMjehMTM ohjeKTM b 
B eher npexHMKa. HajcMTHMjM KyraM pa 3 MaK (P) flBMje 
3 BMje 3 fle mctot cjaja, KojM ce jom Moace pa 3 flBojMTM 
ohjeKTMBOM npeaHMKa D mm p,aH je T 3 B. Dawes- obom 
c|)opMy/iOM: P (") - 120/D(mm) mje je P KyTHM pa 3 MaK 
y ayHHMM ceKyHflaMa aKO je D npexHMK ohjeKTMBa y 
mm. Ako flBMje 3 BMje 3 fle HMcy mctot cjaja, pa 3 MaK KojM 


3 ripMMjep: oflpeflMTM KopiicHa noBehaita 3a o6jeKTMBe acTpoHOMCKMx 
7iyp6iiHa npe>iHMKa a) 30,6) 80 it b) 200 mm: 

а) P m . m = 30/7 = 4x, P_ = 30/5 = 6x, P = 30/3 = 10x, P v = 30 = 30x, 

P”“ = 2,5x30 = 75x 

б) P”'“= SO/7 = llx, P_ = SO/5 = 16x, P = 80/3 = 27x, P v = SO = SOx, 
P™ = 2,5 x 80 = 200x 

e) P™“ = 200/7 = 29x, P y = 200/5 = 40x, = 200/3 = 67x, P y = 200 = 

200x, P ma> = 2,5 X 200 = 500x 
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CaMKa 1. reoivieTpi/ijcKe BenMHMHe KojMMa ce onucyje 
c<}>epHO oraeflaao 

ce jom Moace pa3/iyoMTM pacTe ca pa3/iMKOM y cjajy 
M3Mel)y tmx flBMjy 3BMje3fla. Pa3/iyHMBaH>e 3a ohjeK'ie 
Ma/ior KOHTpacTa Hanp. AC'ia/be ii/iaHera m cn. oecro 
nyia mhoto je zioumje Hero hito to OBa c|x>pMy/ia 
npeflBM^a 4 . 

Mspa^a oraeflaao 3a hbyTHOB pe<J>aeKTop 
- reoMeTpnja c<f>epHor orne/jana 

Cc|)epHO or/iesa/io je smo Kyr/iMHe n/ioxe. Ilo/iy- 
npenHMK 3aKpMB/bCHOCTM (P) Te Kyr/iMHe n/ioxe Ha- 
3MBa ce no/iynpeoHMK 3aKpMB/i>eHOdM or/iefla/ia, a 
cpeflMHiTe Kyr/iMHe n/ioxe cpeflMHiTe 3aKpMB/i>eHOCTM 
or/iesa/ia (C). IIpeoHMK or/iesa/ia (D) m pyhHa ^eh/bOHa 
or/iesa/io (d) o6mhho ce M3paacaBajy y mm, a y em-zie- 
CKoj /iMTeparypM Bp/io oecro m y mh l imm a (1 mho (") ~ 
25,4 mm). YflyhoHa or/iesa/ia (x) je pa3/iMKa pyhHe m 
cpeflMuiH>e Ae6/bMHe or/iesa/ia. OBaKBO aJiepHO or/ie- 
fla/io (J/OKycMpa napa/ie/iHM CHon CBjeT/ia y CBojy acnacy 
(F). Yfla/beHOCT ofl TjeMeHa or/iefla/ia (T) so acnace (F) 
Ha3MBa ce acnacHa fla/BMHa or/iesa/ia (f). OHa je jeflHaKa 
110/10BM14M no/iynpeoHMKa 3aKpMB/bCHOCTM or/ie^a/ia, 
H&Knef- P/2. 

Je^HOCTaBHM c<t>epoMerpM 

Yfly6/beH>e ccJ/epHor or/iesa/ia Moace ce MjepMTM 
Ha HeKO/iMKO HaoMHa. IIpocJ/ecMOHa/iHM oiriMoapM y Ty 
CBpxy KopMCTe pa3He BpcTe MHCTpyMeHaTa Koj m ce Ha- 
3MBajy ccJ/epoMdpM. 

Kop, BehMHe ccJ/epoMerapa y^yh/bebbe ce ospeljyje 
Kao pa3/raKa oMrabba MMKpoMeTapcKor 3aBp-m>a 
Kop, Mjepeaa ccJ/epHe n/ioxe m Mjepeaa pecJ/epeH iHe 
paBHe n/ioxe. Mm Kao pe(|)epemHy n/ioxy MoaceMO 
ynoTpMjehMTM 3aflH>y CTpaHy or/iesa/ia, y3 yBjeT p,a cmo 
je naac/BMBO M36pycM/iM TaKO fla 6y«e paBHa. 

JeflHOCTaBaH ccJ/epoMerap MoaceMO M3pap,MTM m y 
KyhHoj paflMHOCTM op, o6mohc flamoMije, flBa eKcepa m 
o6mohoi 3aBpTH>a. CKMi^a obot MMKpoMeTpa npMKa3aHa 


4 ripMMjep: o/ipe/iMTM paany’my Moh 3a o6jeKTMBe acTpoHOMCKMx 
^ypOiiHa npe'iHMKa a) 30, 6) 80 it b) 200 mm: 

а) P = 120/30 = 4" 

б) P= 120/80 = 1,5" 
e) P = 120/200 = 0,6" 


ACTPOHOMCKM TE/IECKOIIM 


BacooHa 





Cni/iKa 2. CQepoMerap ca laim/ii^OM 

je Ha (cjimi^m 3). OBaj MMKpoMeTap MO>Ke 6mtm /(ocra 
TO L iaH aKO pyny 3a BMjaK m pynMi^e 3a eKcepe npo- 
6yuiMMO Ha ciOHoj 6yiiiM/iMi4M KaKO 6m 6m/ic noTnyHO 
OKOMMTe Ha ^aiuLiMLiy. 3a eKcepe 6yuiMMO pynMi^e 
HeKOjiKO fleceTMHKM mm Mame op npeHHMKa eKcepa, 
a 3a BMjaK 0,5 mm Mamy op npeHHMKa 3aBpTH>a. Ako 
yno'ipujeOiiMO BMjaK M6 kojm MMa xop op 1 mm, m Ha 
mera MOHTMpaMO KapTOHCKM ^mck ca ca HaLip-iaHOM 
nopjejiOM Kpyra Ha 20 pujenoBa (ijpTMija CBaKMx 18 
mm), 3aoKpeT 3aBpTH>a 3a 1 no/ye/iy o^roBapaT he no- 
MaKy Bpxa 3aBpTH>a op 0,05 mm. Bpx 3aBpTH>a 'l ypiiwjoM 
3auiMHMMO, npn L ieMy je /(obo/mho 4a oh 6ype CMameH 
Ha npenHMK op oko 1 mm, a mcto Bpiije^M m 3a BpxoBe 
eKcepa. flohpo je BpxoBe eKcepa m 3aBpTH>a 3ao6/iMTM 
OpyineBbCM ca (])hhhm OpycHMM nanMpoM KaKO K04 
Mjepema He 6mcmo c/iynajHO 3anapa/iM craK/io. BMjaK 
HaMa>KeMO canyHOM m Ha CM/ry ra yBpTMMO y cpe«H>y 
pyny y .upBCHoj /ictbm4m. Ha OBaj h a L i mh po6tum cmo 
MaTMi^y Koja HeMa 3a3opa na he Mjepeme 6mtm TOHHMje. 
Kao iioKa3MBa L i mo>kcmo y3 ^mck y /ie - iBM4y 3a6MTM 
Ma/iM eKcep. Pa3MaK BpxoBa eKcepa o^ahepeMO TaKO «a 
je 3a 1 flo 2 cm MamM op npeHHMKa oi7ie.ua/ia m podwi 
heMO nonynpeHHMK 3aKpMB/beHOCTM or/iep;a/io.OBMM 
jeflHOCTaBHMM ccJ/epoMcipoM Mjepn ce TaKO «a ce 6e3 
npMTMCKa npMCHOHM y3 paBHy c<])epHy n/ioxy, na ce 




CnMKa 4. Kap HMje noTpe6Ha Bem/wa npei4M3HOCT 
MOiKeMO ynoTpnje6nTM HOBHi/ih m paBHano m Ha Taj 
jepHOCTaBaH Hani/iH oppepMTu 3aKpi/iB/b©HOCT Hauler 
ornepana. 

;iaraHMM 3aKpe - iaH>eM 3aBpTH>a Bpx 3aBpTH>a flOBefle y 
flOflnp ca noBpuiMHOM oi7ie.ua/ia. K 04 Tora Tpe6a na- 
3MTM fla Ce MMKpOMeTap flp/KM TaKO fla BMjaK CTOjM 

okommto Ha n/ioxy. Cap ce owia m 3anMHie no/io>Kaj 
3aBp-iH,a npeMa oca/m Ha meMy. nocTynaK Mjepema 
cap noHOBMMO Ha c<])epHoj ii/ioxm or/ie^a/ia, npn neMy 
He CMMjeMO 3a6opaBMTM OpojMTM m nyHe OKpcie 3aBpT- 
ma jep CBaKM op h>mx flo^aje no 1 mm M3MjepeHOM 
ypy 6 /beiby. ypy 6 /beibe c<])epHe n/ioxe pa3/iMKa je no- 
;io>Kaja 3aBpTH>a K 04 Mjepema Ha c<])epHoj m Ha paBHoj 
ii/ioxm. OBy BpnjeflHOCT yBpcTMMO y c})opMy/iy 3a 
no/iyiipeMHMK 3aKpMB/i>eHOCT c<])epHor or/ie^a/ia, a 
yMjecTO npeMHMKa or/ie^a/ia yBpcTMMO pa3MaK eKcepa 
MMKpoMeTpa. 

Cran/ieHi/i amck - npocTop i/i anar 
CTaK/iem/i amck Kao noAnora 3 a or/ieAa/io 

nocTynaK Opywema npeTBapa KOMa/( CTaK/ia y 
je/(Hy op h aj 11 pe 14 m3hm j mx TBopeBMHa Kojy ibypcua pyKa 
MO>Ke M3paflMTM, y n/ioxy ca TOHHomhy op hckozimko 
MM/IMjyHTMHKM MM/IMMCTpa! HaHOHiemeM TaHKOT MeTa- 
/ihot c/ioja OBa noBpuiMHa nocTaje or/ie«a/io Koje heMO 
yrpaflMTM y Ham acTpoHOMCKM /(yphi-iH. CBa CTaK/ieHa 
Maca Mcnofl noBpmMHe or/ie«a/ia MMa caMO je«Hy jepo- 
Hy yziory: //a c/iy>KM Kao Hocan TaHKOM MeTa/iHOM 
c/iojy or/ie«a/io m //a nyBa me i ob o6/imk hcobmcho o 
oii'iepehemMMa KojMMa je or/ie«a/io y TOKy yno'ipeOe 
M3/io>KeHO. Ako je KyhMHiTe or/ie«a/ia /(o 6 po M3pa1)eHO, 
Ta omepehema iiOTimy caMO op B/iacTMTe tokmhc 
or/iefla/ia. KaKO 3a BpMjeMe iipoMa/pama acTpoHOMCKM 
/(yphi-iH MMjema cBoj no/io>Kaj, Miijema ce m nozio>Kaj 
or/ie«a/ia npeMa CMjepy cn/ie TOKe na ce m omepeheme 
or/ie,na/ia HacTa/io 36or tokmhc Ma'iepiija/ia op Kojer je 
oho M3pa1)eHO, MMjema. fleh/BMHa Ma'iepiija/ia op Kojer 
je or/ie,na/io M3pa1)eHO Mopa 6mtm /(obo/bho Be/iMKa 
//a or/iepa/io no/( /ye/iOBameivi obot omepehema He 
MMjema npMMjeTHO CBoj o6/imk. C/rapo npaBM/io je «a 
ce 3a nofl/iory or/ie^a/io y3MMa CTaK/ieHM pncK nnja «e- 
6 /bMHa je je^HaKa 1/6 meroBor npenHMKa. McKycTBO 


58s BacHOHa 


ACTPOHOMCKM TE/lECKOflM 



h TeopeTCKM paayH fle<J)opMai^Mje oraeAaaa 36or Baa- 
CTMTe Te>KMHe noKa3yjy MeljyniM p,a je Moryhe M3pa- 
flMTM cacBMM flo6pa oraeAaao n Ha ABOcrpyKO TaH>MM 
CTaKTieHMM flMCKOBMMa. Pa3aor OBor OACTynaH>a je Taj 
iiito je npaBM/io 1/6 msbcacho m3 MCKycTaBa npo<j)e- 
CMOHa/iHMx onTMnapa Kojii 3a o6pany C'i aK;ia Kopiicre 
CTpojeBe. OnTepeheH>a koa CTpojHe o6pafle 3Harao 
cy Beha Hero koa pyaHor 6pyuieH>a, na je 6oa>e je 
CTaKTio Ae6;be. 

IlopeA Tora rpy6n paayHM noKa3ann cy a a je koa 
noAynMpaH>a or;ieAa;io y rpii tohkc noTpe6Ha OBa pe- 
6a>MHa ciaK/ia. Obm paayHM Hncy y3HMaan y o63iip 
obmchoct noTpe6He Ae6a>iiHe o npeaHMKy m o6mhho 
cy pal)eHM 3a craK/ieHe amckobc npeaHMKa 150 mm, 
jep je BehnHa aMaTepcKnx pe<})aeKTopa TpMAeceTHx, 
HeTpAeceTMx m neAeceTMx roAHHa, KaA cy ce aMarepii 
MacoBHMje noaean 6aBMTM BaacniTOM M3paAOM 
oraeAaaa, 6iiaa obot npeaHMKa. HeniTO MOAepHnje 
m A£'ia;bHMje npopaayHe M3BpniMO je no3Hara pycKM 
onTHnap fl. MaKcyTOB. EbeiOBii pe3y;n ai M caKyna>eHM 
cy y Ta6e7iM 1 m rpa<j)MHKM npMKa3aHM Ha CAM14 M 5. 
Bmahmo Aa npnjeaa3 ca 3 Ha 6 Tonaxa noAynMpaH>a 
3HanajHO CMaH>yje no'ipeOHy Ae6a>MHy or;ieAa;ia, aok 
npnjeaa3 Ha jom Behn 6poj ToaaKa mhoto MaH>e CMa- 
H>yje no'ipeOHy Ae6a>iiHy. 

OBaj npopanyH y3MMa y 063up caMO /(e(])opMai4Mje 
oraeAaaa Hacraae 36or H>eroBe Bnacnire tokhhc. To 
3HanM Aa KyhMHiTe oraeAaaa Mopa 6 mtm TaKO M3pal)eHO 
Aa AOAaTHO He onTepehyje oraeAaao. Taxoljep, koa m 3- 
paAe oraeAaaa Moace aoBh pp pasaiimi'nix MexaHiiiKiix 
onTepeheita Koja Mory Ae<}>opMHpaTM craKaeHii amck m 
OH eMoryhMTM nocTM3aH>e noipeOHe tohhoctm oraeAa¬ 
aa. 36or Tora cy npopaayHare Ae6a>MHe noAaore 3a 
npeaHMKe mctoa 100 mm npeMaaeHe, na je 3a oraeAaao 
Malta oa 10 mm npenopyaaaiBO kopmctmtm CTaKao 
AeOaaiHe op 8 mm, hcobmcho o npeaHMKy oraeAaaa. 

MiiHHMaaHa Ae6a>HHa CTaKaeHor AMCKa oa Kojer ce 
join Moace mpapmn Ao6po oraeAaao, obmcm m o ncKycTBy 
6pyinaaa. McKycHH aMarepii y craH>y cy paAMTM ca 
3HaTHO TaftHM AMCKOBMMa oa HeMCKycHMx. HanpnMjep, 
B06 KecTHep, aoBjeK Kojn je M3paAno mhohitbo oraeAaaa 
npeaHMKa M3Me1)y 300 m 600 mm, npenopyayje canjeAehe 
MHHHMaaHe Ae6a>MHe CTaKaeHnx AHCKOBa, y obom cayaajy 
op Pyrex craKaa ( r ra6eaa 2). 

OBe MHHHMaaHe pz6i\mhz npenopyayjy ce ucuy- 



n pen h 1 / 1 K omefla/ia [mm) | 

2 

10 

100 

140 

200 

250 

350 

Q. ? 

* p 

Ae6n>MHa ome^a/ia (mm) 

3 

0.08 

8 

16 

32 

50 

98 

6 


2.6 

5.2 

10.6 

16.5 

33 

9 





14 

27 


Ta6ena 1: norpe6Ha fle6/bi/iHa eraK/ieHor fli/icaa 3a 
omeflano acTpoHOMCKOr flyp6i/iHa y obmchoctm o 
npe*jHMKy orn^ana u 6pojy TanaKa y Kojunna je oho 
noflynpTO. 


npe*jHHK orneflana (mm) 



/40 450 

npexo 450 

Ae6fbMHa (mm) 

25 

40 


Ta6ena 2: MuHUMa/iHe fle6n>i/iHe Pyrex crawia 3a 
M3pafly orneflana no npenopyijM B. KecTHepa. 


chum aMaiepHMa, AaKae OHHMa Kojn cy H3paAHan He- 
KoanKO AoOpnx oraeAaaa npeaHHKa 15 ao 30 cm. Ohhm 
ApyrHMa jom yBHjeK ce npenopyayje Aa 3a CBoje npBO 
oraeAaao y3My CTaKaeHH amck AeOaame 1/8 ao 1/6 
npeaHHKa. 

Ochm MexaHHHKHx onTepeheH>a oraeAaao MnjeH>a 
CBoj o6anK h 36or npoMjeHa TeMnepaType. CTaKao ce, 
Kao h CBaKH APyrn Ma'i epiijaa, Ha TonaHHH pacTeace. 
Obo pacTe3aH>e Hiije bchiiko, aan je aoboa>ho Aa H3a30Be 
npoMjeHe oOanKa naoxe oraeAaaa KaA oho Hiije CByrAje 
Here TeMnepaType. Pa3aiiKe y TeMiieparypii nojeAHHHx 
AnjeaoBa oraeAaaa, HapoaHTO M3Me1)y noBpniHHe h 
cpeAHHe, HacTajy KaA ce Ban>CKa TeMnepaTypa npe6p- 
30 MHjen>a, TaKO Aa ce TeMnepaTypa oraeAaaa He cth- 
ihc H3jeAHaaHTH ca TeMnepaTypoM OKoaHHe. 36or 
Tora ce yHyTap CTaKaeHor pwcK& jaBa>ajy pa3aiiKe y 
TeMnepaTypn Koje aoboac po HejeAHaKor TonaHHCKor 
pacTe3an>a nojeAHHHx AiijeaoBa CTaKaeHor AHCKa a thmc 
h po npoMjeHe 06aMKa oraeAaaa. OBa nojaBa Moace koa 
aorne M3pal)eHor acTpoHOMCKOr Ayp6iiHa h koa Haranx 
npoMjeHa TeMnepaType nomyHO yHHimHTH KBaaHTeTy 
canKe. 

TlpoMjeHe oOanKa oraeAaaa Koje HacTajy 36or 
npoMjeHa TeMnepaType CMan>yjy ce Ha ABa h ami Ha: H3- 
paAOM oraeAaaa H3 craKaa ca MaanM Koe<j)Hi^HjeHTOM 
TonaoTHor pacTe3an>a h KOHC'ipyKmijoM acTpoHOMCKOr 
Ayp6nHa Koja OMoryhaBa 6p30 H3jeAHaaaBaH>e TeMnepa¬ 
Type HHCTpyMeHTa h OKoaHHe. IIocc 6 ho je BaacHO Aa ce 
HHCTpyMeHT He h3hoch H3 Tonae npocTopHje y xaaAHy 
Hoh npnje caMor npoMaTpaita nan Aa npeKO AaHa He 
6yAe H3aoaceH ampck-ihom cyHHCBOM CBjeray. Haj6oa>e 
je HHCTpyMeHT caT-ABa npnje noHCiKa npoMa'ipama 
(HajpaHnje HaKOH 3aaacKa Cyra^a) nocTaBHTH Ha 
MjecTO npoMaTpaita. Ako je oh MOHmpaH y Kyh 111411 
nan Kynoan, OAMax HaKOH 3aaacKa CyHi4a Tpe6a je 



ACTPOHOMCKM TEJIECKOnM 


BacHOHa 




CTaKJlO 

TonnoTHi/i Koe<]>i/ii4i/ijeHT pacTe3araa 
(mm) 

np030pCK0 

75 x 10 7 

pyrex ( bora 1 ) 

33 x 10 7 

KBapl^HO 

5 , 6 x 10 7 


Ta6ena 3 : Koe<]>i/ii4i/ijeHTi/i pacTe3araa pa3Hi/ix Bpcra 
CTaKana. 


OTBopMTM fla 6m ce fl o noieTKa npoMaiparaa flo6po 
upoBje'ipM/ia. flo6pa 4Mpxy/iaiiMja apaxa HawMe npwm- 
ho y6p3aBa M3jeflHanaBarae TeMnepaType. 

UIto ce tmhc C'iaK;ia op, xojer ce napaljyjy oiviefla/ia, 
oho je KOfl Hac OflpetjeHO onjeHOM m MoryhHomhy 
Ha6aBKe. AMa-repn y pa3BMjeHMM seM/barvia Kopncre 
totobo MCKTbyHMBO Ba'ipocia;iHO crax/io no3HaTO 
non MMeHOM Pyrex (Duran 50, Tempax, Boral ). MHora 
OflBMHHa oraeflajia MspaljeHa cy MetjyrnM m op o6mhhoi 
npo3opcKor crax/ia (Aft. Wilson 100 "!!!), xofl Hera cy 
Hapowro iiony/iapHM crapn 6poflCKM npo3opM jep 
cy iipMC'iynaHHe ijMjeHe m MMajy norpeOaH o6;imk m 
Ae6;i>MHy. Koa Hac ce Ha>Ka;ioci m npo3opcKO crax/io, 
a KaMOJiM OpoflCKM npo3opM, tchiko Ha6aB/i>a. HajBeha 
Ae6;i>MHa npo3opcKor crax/ia xoja ce MO>xe Hahn y 
c/io6oflHoj npoflajM je 10 mm, a Bp/io pMjeTKO ce Han^e 
Ha HeuiTO fle6rae (15 po 20 mm). 

Oraioio 3a napafly acTpoHOMCKMx or/iefla/ia o6m- 
hho ce ;mje y amckobc m;im calia noipeOHe pc(ii\Mnc. 
HaKOH /iMBeraa xn&pw ce y iioccOhmm nefwMa Bp;io 
no/iaraHO Kano 6m ce Hanpe3aH>a y caMOM crax/iy CBe- 
;ia Ha HajMaray Moryhy Mjepy. OBaj nocTynaK Tpaje 
HeKOJiMKO flaHa po hcko/imko MjeceqM, obmcho o pe- 
6/bmhm ctaK/ia. 

Koa Hac ce Ha/xa/ioct OBaKO onynrreHO ciaK;io 
He MO>Ke ;iaKO Ha6aBMTM. M amckobm ofl Borala, axo 
yciiMjere floliM po h>mx, m fle6e/io npo3opcKO crax/io 
x/iafle ce 3Harao 6p>xe, na HMcy raxo flo6po onyniTeHM 
xao crax/ia 3a acTpoHOMCKy ynorpeOy. CpehoM m obm 
MaTepMjajiM Mory ce kopmctmtm 6e3 BefiMx iipo6;ieMa 
3a M3pafly or/iefla/ia, a M3pal)eHa or/iefla/ia y HajBeheM 
6pojy c/iyiajeBa He noKa3yjy HMKaKaB yrjeqaj Hanpe- 
3aH>a npeocra/iMx y MarepMja/iy. MetjytMM, MO>xe ce 
AoroflMTM fla cy Hanpe3araa TO/iMxa fla ofl Taxo Ha- 
npemyTor KOMafla crax/ia HMje Moryhe M3paflMTM 
flo6po or/iefla/io. Obo ce o6mhho m a h m (j) e ct m p a koa 
no/mparaa Ha Taj HaiMH p& ce n/ioxa HMxaxo He MO>xe 
flo6po xopMTMpaTM m fla ce H>eH o6;imk MMjeraa m ca- 
mmm CTajaaeM. Y tom c/iynajy HeMa HaM flpyre Hero 
or/iefla/io M3paflMTM Ha flpyroM ctax/ieHOM flMCxy m;im 
caMM onycTMTM Taj. 

Ilpi/inpeivia craK/ieiior fli/icxa 
3 a 6 pyuieH>e orneflana 

I Ipoje Hero hito npMCTynMMO 6pyuieH>y or/iefla/ia 
MopaMO craxjieHM amcx npMnpeMMTM 3a 6pyuieH>e. Axo 
cmo ycnje/iM HaOaBMTM /imbchm mjim o6pyiiieHM amcx 
mo/kcmo oflMax none™ ca paBHaraeM ropae m florae 
n/ioxe flMCxa. Axo nax hmcmo Te cpehe, na cmo HaOaBMjm 


npaBOxyTHM m;im HenpaBM/iHM KOMafl fle6e;ior crax/ia, 
MopaMO ra npBO npeTBopMTM y oxpyr/iM amcx. C o63m- 
poM Ha to fla ce paflM o crax/iy pcOwmhc hcko/imko 
LieHTMMerapa, 3ape3MBarae o6mhhmm peaanMMa 3a 
CTaK/io m ziOM/berae no 3ape3aHoj qp™ He flo/iaso y 
o63np, 6apeM He y HencxycHMM aMaTepcxMM pyxaMa. 
OBaxBM noxyuiajM o6mhho 3aBpme /iomom craK/ia na 
ocTajeMO 6e3 flparoipijeHor MarepMja/ia. fla 6m fle6ezio 
CTaK/io nyK/io no 3ape3aHoj /iMHMjn, noroTOBO xafl je 
OHa 3aKpMB/i>eHa (xpy>XHMija!) noTpe6Ha je Be/raxa 
BjeuiTMHa xofl 3ape3MBaraa na ce tot noc/ia Hepaflo 
npnxBaliajy m ncxycHM crax/iopesaLiM. Ila hito OHfla 
HanpaBMTM? 

nocTojM jm y 6/im3mhm craK/iopeaau ca hm/iom 3a 
CTaK/io, mo/kcmo ra 3aMO/iMTM fla HaM crax/io flOBefle 
y npM6/iM>KHO xpy>KHM o6/imk Taxo fla hm/iom oflpe/xe 
xyreBe KBaflpaTMHHor KOMafla crax/ia. IloTpe6HO je 
Ha OBaj HanMH HanpaBMTM 6apeM 15 po 30 pe30Ba xa- 
xo 6m o6/imk M3pe3aHor crax/ia 6 mo aobo/bho 6/iM3y 
xpy>KHOM. 

I Ipeocra/ie HepaBHMHe MopaMO yx/iOHMTM pyn- 
hmm mjim CTpojHMM 6pyHieraeM. 3a pyHHO 6pymerae 
noTpe6aH HaM je 6pycHM xaMeH (oHaj 3a ho/kcbc) mjim 
CTapa 6pycHa n/iona op xap6opyHflyMa xpynHohe 120 
mjim rpy6/be. 06pe3aHM KOMafl crax/ia nocTaBMMO oxo- 
mmto Ha npMK/iaflHy nofl/iory, Ha6o/i>e Herflje BaHM jep 
je nocao floCTa np/baB. Kao nofl/iora MO>xe noc/iy>KMTM 
CBaxa HBpcra paBHa n/ioxa bmcmhc o6mhhoi CTO/ia, Ha 
xojy mo/kcmo CTaBMTM KOMafl n/iacTMHHe 4>o/iMje fla ce 
He 3anp/ba. 

Ilopefl 6pycHor xaMeHa no rpe6Ha HaM je nocyfla 
y xojoj heMO B/ia/KMi M 6pycHM xaMeH m flocia BOfle jep 
heMO necTO MopaTM nparM m ce6e m crax/ieHM amck. 
OiaK/ieHM flMCK nocTaBMMO okommto Ha nofl/iory m 
npMflp/xaBaMO ra jeflHOM pyxoM (c/raxa 6). Y flpyry 
pyxy y3MeMO 6pycHM xaMeH, flo6po ra HaB/ia>KMMO 
m y3 npMTMcaK 6pycMMO o6ofl crax/ieHor flncxa, npn 
HCMy ciaK/ieHM flMCK no/iaraHO 3axpeheMO xaxo 6m 
ijMjeziM py6 6mo jeflHO/iMHHO M36pyuieH. Koa 6pyuieraa 
noMMneMO xaMeH npM6/ra>KHO y paBHMHM crax/ieHor 
flncxa xaKO 6m ce CMaran/ia MoryhHOCT ofl/iaMaraa 
KOMaflMha crax/ia ca py6oBa flMCxa. BpycHM xaMeH 



Cni/iKa 6. l/l3pafla onpyrnor CTaKneHor fli/icna 
Oflpe3MBait>eM yrnoBa i/i pyHHi/iM 6pyiueraeivi 


BacHOHa 


ACTPOHOMCKM TEJIECKOnM 





Cni/iKa 7. l/l3pafla <J>a3eTa (3aKOiueHux py6oBa) Ha 
CTaKJieHOM flMCKy 

Mopa c - ra/mo 6 mtm B/iaa<aH. Kan ce CBe HepaBHMHe 
upeoci a/ie op peaaiba M36pyce, iipoBjepHMO MjepeiteM 
HeKO/IMKO lipe^HHKa fla TIM flMCK HMa Kpy>KHM 06/IHK. 
Aobo/bho je fla OflCTynaita op Kpy>KHor 06/inKa 6yay 
oko 1% npenHMKa flMCKa n/in Maita. Ako cy Beha, 
oflpeflMTe KojM /U'ije/ic>Bn flMCKa MMajy HajBehn iipe i mnK 
n 6pycMTe caMO h>hx, aok ce 06/1 hk ,n,MCKa He flOBene 
AObo/bho 6/inay KpymiOM. Kofl OBor noc/ia HajBa>KHMje 
je ci piiybCBbe jep oh MO>Ke noTpajaTM caTMMa. Kano je 
y3 to m cJ)h3hmkh flocTa HanopHO, noTpe6HO je ce necTO 
oflMapaTM. Y ;in'iepa'i ypn ce non BpeMeHOM 6pymeH>a 
yBMjeK mmc/ih Ha ecj)eKTHBHO BpwjeMe nax/ie Ha 
BpwjeMe 'i pajaBba caMor 6pymeH>a. I Iayse Hncy yaere y 
o63Mp, ihto He 3HaHM fla Hncy pa1)eHe m to necro. Taxo 
Hanp. Kan HaiiljeTe Ha no/jaiax na 3a no/inpaibe 500 
mm onieflajia - rpe6a 8 po 12 caTM, to He 3Haon /ja ce Taj 
nocao MO>Ke oOaBMTM y jeflHOM flaHy. I Ipuje cnoMeHyTM 
B06 Kec™ep, no/inpa Tano Be/inKa orae/ia/ia /(hcbho 
flBa nyia no 15 Mimy-ra jep je TaxaB pan Bp/10 HanopaH. 
llapa/ia oraeflana Maanx op 200 mm He sax'injeBa 
BejiMKe cj)M3MHKe Hanope, a/in m Ty r i pe6a npeKMHyTM 
pan Kan ce ocjeTM 3aMop. 

MHflHBMflyanHO je fla /in he ce nay3e papmo 
CBaKMx 10 MMHyTa h;ih CBaKM caT, hito obmcm o CHa3M 
m npniipeM/beHOcrn nojeflMHija. 

Ha Kpajy mobkcmo 060/1 napaljeHOi flMCKa (J/mho 
M 36pycMTM KaMeHOM cj)nHohe 220 h/ih 400 Kano 6 m ce 
xpanaBOCT op OpyiiieBba rpy6nM KaMeHOM CMaiwuia, 
aim OBaj nocTynaK yr/iaBHOM MMa ecTeTCKM Kapax- 
Tep. KaMeHOM ncte (j/MHohe MopaMO napa/inin m 
cj/aaere, h;ih saKoiiieBba pyhoBa /u-icKa. flncK nocTa- 
bmmo BOflopaBHO Ha nofljiory m no i/nje/iOM o6ofly 
Ofl6pycMMO py6oBe flMCKa non KyieM op oko 45 cryn- 
BbCBa (c/iHKa 7) Taxo fla ohm 6ypy 2po3 mm HiMpoKM. 
OBaj nocTynaK HeonxoflaH je Kano 6 m ce cnpnjeon/io 
o/yiaMaBbe KOMa/inha c - taK/ia ca py6a /u-icKa koa 
6pyuieH>a or/ie/ia/ia. Kan ron ce fascia 36or 6py- 
iiieBba CMaH>M Mcnofl 1 mm, noTpe6HO jy je noHOBHO 
M36pycMTM! ctase'ie iispa/uri e Tano /ja 6pycHMM KaMe¬ 
HOM ofl6pycMTe py6oBe flMCKa non yrziOM op oko 45°. 
KaMeH cia/iHO miaaime boaom, m mmhmtc caMO y 


CMjepy o6opa, a HMKaKo He okommto Ha H>era. 

He nocTojM /in y 6 /im3mhm craK/iopeaaii, n/in je 
iinjeHa H>eroBe yc/iyre npeBMCOKa, mo/kcmo oaK/iemi 
flMCK M3pe3aTM caMM, y3 ynoTpe6y T3B. KpyHCKor CBp- 
fl/ia. KpyHCKO CBpfl/io (c/iMKa 8) je Tamca Meia/ma 1411- 
jeB ca HapeijKaHMM py6oM. OBaj py6 Ma>Ke ce CMje- 
com BOfle m rpy6or Kap6opyHflyMa. KpyHCKO CBp/yio 
npMTMHihe ce Ha oaK/iemi KOMafl Kojn ce pe>Ke m pyKOM 
ce /iaraHO OKpehe, 6n/io CTa/mo y mctom CMjepy, 6n/io 
aMO-TaMO. Ha Mjecry flOflnpa CBp/yia m c - taK/ia 6pycHM 
npax he y6p30 M3rpe6cTM KaHa/i Kojn ce no/iaraHO 
npofly6/byje. nocTynaK 6ymeH>a Bp/10 je cnop, a/ra je 
BberoBO 'i pajaBbe ycnope/uiBO ca BpeMeHOM noTpe6HMM 
fla ce rpy6o M3pe3aHM craK/ieHn KOMan py/HO flOTjepa 
y OKpyr/in o6/imk Kao hito je Beh onncaHO. 

JeflHOCTaBHO KpyHCKO CBp/yio MO>Ke ce Bp/10 je- 
AHOCTaBHO M3paflMTM. npBO op KOMafla flacKe n/in na- 
Hezi nnone /(e6/bHHe 2 po 3 cm M3pe>KeMO apBeHM amck 
HMjn npenHMK je jeflHaK npe^mnKy hynyher omepana. 
HepaBHMHe 3aocTazie op pesaiba mo/kcmo o6pycMTM 
6pycHMM nanMpoM, aKO HaM ce hmhm fla cy npeBe/iMKe. 
Op >Ke/be3Hor n/in 6aKpeHor /inMa /(e6/bHHe 0,5 ,n,o 1 
mm M3pe>KeMO TpaKy nnja pyaama je jeflHaKa oncery 
ApBeHor flMCKa, a nrapMHa 2 po 3 cm Beha op 36pojeHe 
fle6/bMHe CTaK/ia m /(Pbchoi flMCKa 5 . /InMCHy TpaKy 
OMOTaMO oko flpBeHor flMCKa, TaKo na ce py6 TpaKe 
noK/ionM ca py6oM flMCKa m iipnKyuaMO je eKcepMMa. 
I Ih/iom 3ape>KeMO czioOoahm py6 /iumchc TpaKe CBaKa 2 
po 3 cm 5 po 10 mm py6om. Tohhoct pa3MaKa M3Mel)y 
cycjeflHMx pe30Ba je HeBa>KHa na ce OBaj nocao MO>Ke 
o6aBMTM m op OKa. Hcto TaKo je HeBa>KHa py6vma ype3a 
m H>MxoBa okommtoct Ha py6 TpaKe. Kan ce koa Oyineifca 
TpaKa to/imko MCTponiM fla ce py6vma ype3a CMaitM Ha 2 
po 3 mm, mo/kcmo mx /iaKO oneT npo/(y6nTn nn/beibeM. 

I Ipuje Oyineifca flo6po je Ha flOH>y CTpaHy craK/ia 
Koje 6yiHMMO cmo/iom 3a/rajenMTM KOMafl o6h i ihoi npo- 
3opcKor craK/ia. Obo craK/10 cnpnjemn he Ofl/iaMaH>e 
Behnx KOMafla craK/ia Kafl KpyHCKO CBp/yio npope>Ke 
CBoj nyT Kpo3 craK/10 Koje 6yuiMMO. I Ipuje /ben/beiba 



CnMKa 8. KpyHCKO CBpAno,„flOMalia"M3paAa 


5 HanpMMjep, aKO je CTaKno pe6em> 20 mm a 

npewiiHKOM op, 151 mm, ^HMeiisiiji- 

60/70 mm. (x = pe6jbima ppBa + pe6i 


™Me„eTpWeC 3 4°74 C x a 
CTaxna +2 po 3 cm) 


ACTPOHOMCKM TEJIECKOnM 


BacHOHa 



MopaMO 06a KOMasa ctaK/ia /iaraHO 3 arpnjaTn Ha 50 so 
60 cryniteBa ue/i 3 Mjyca. Haj6o/i>e je sa y 3 MeMO nocyfly 
SObo/bho Be/iMKy a a 06a KOMasa craK/ia CTaHy y my. Ha 
A,ho nocase nocTaBMMO hcko/imko apbchmx /ierBima 
Ae6;bMHe 2 no 3 cm, a Ha h>mx o6a KOMasa craK/ia. 

Ilocysy HanyHMMO bosom Ha co6hoj TeMiieparypM 
TaKo a a 3 a 2 ao 3 cm npeKpMBa ctaK/ia. Cbc 3 ajeflHO 
nocTaBMMO Ha neh m /iaraHO 3 arpMjaBaMO. HeMaMO am 
T epMOMeTap, mo/kcmo ce noc/iy>KMTM l imh,ch m 140M fla y 
Bosy TeMneparype oko 50 crynmeBa mo/kcmo Ha KpaTKO 
yMOHMTM npcT a fla ce He oneneMO. McTOBpeMeHO y He- 
Koj Ma;ioj 1 lOcyflM 1411 pacTonMMO Ma;io cmo;ic (611'i y- 
MeHa) TaKo a a 6yse TeKyha, a/in He npeBpyha. 

Haj6o/i>e je y3eTM HeKy CTapy KOH3epBy jep ce no- 
cysa jeflHOM 3aivip;baHa cmoaom Bp;io tchiko hmctm, a 
CTapy KOH3epBy mo>kcmo HaKOH ynorpe6e 6amnn. 
Kafl cy ci aK/ia 3arpMjaHa, M3BaflMMO mx m3 boac m Op- 
30 ocyniMMO 6pMcabbeM. He xBaraj'ie craK/ia toamm 
pyKaMa jep here ce onehn, a ctaK/10 he BjepojaTHO 3a- 
BpuiMTM y BMHie KOMasa Ha nosy. 3a spAcame ctaK/ia 
yno'ipiijehM'ie KOAOie pyKaBMije mam cyxe Kpne. 

JeflHO ci aK/io nocTaBMMO Ha BOflopaBHy noflAory, 
Haj6o;be Ha hcko/imko c/iojeBa hobmhckot naimpa Kojn 
he 3 aAp>Ka r i M BMHiaK cmo/ic. IIoA/iora He CMMje 6 mtm 
M eTa/iHa a a ce ctaK/10 He 6 m iipeHar/io x/iaflM/io. 

PacTOii/beHy CMO/iy npe/mjeMO KpyAoiMM noKpe- 
TMMa npeKO ctaK/ia TaKo fla noKpMje UMje/iy meroBy 
noBpniMHy. flpyro craK/10 cnycTMMO Ha CMO/iy m 
mmhcmo ra aMO TaMO y 3 npMTMcaK fla 6m ce BMHiaK 
cmo/ic MCTMCHyo M 3 Mel)y craKa/ia. Kafl 36 or x/ia 1 )ema 
MMijame nociaHe npeTeniKO, onTepeTMMO ropme CTa- 
k/io ca hcko/imko kg Tera Koje nocTaBMMO Ha flpBCHy 
flaimpmy m cbc 3 ajeflHO ocTaBMMO fla ce ox/iaflM, Haj- 
60/be so cyTpaflaH. Ako M 3 Mel)y craKa/ia 3 aocTaHe 
hcko/imko Mjexypnha 3 paKa, to HMje to/imko 6mtho. 
36 or McnapaBama pacron/beHe cmo/ic m meHor Kpajme 
He 3 roflHor CBojcTBa fla ce /iaxo /mjeiiM Ha cbc ihto ao- 
TaKHe, Haj6o/be je fla unje/iM oBaj nociynaK oOaBMMO 
BaHM m y CTapoj OfljehM. Ofljehy 3aMp/baHy cmo/iom np- 
aKTMHKM je HeMoryhe ohmctmtm. 

Ha paBHy m HBpcty nofl/iory nocTaBMTe hcko/imko 
c/iojeBa naimpa mam HajAOH 4 >o/mjy. Haj6o/be je KopM- 
ctmtm npMje onMcaHM paflHM ctoa mam flacKy. Ha 
TaKo upMiipeM/bCHy noflAory nocTaBMTe c/ben/bCHa 
CTaKAa TaKo fla je oho Koje ce 6ynm (fle6e/io CTaKAo) 
rope. CiaKAO ocMrypajTe Ofl MMijama, Haj6o/be ca rpM 
KOMaflMha flpBeTa npMKyu,aHa 3 a noflAory. Y HeKoj nocy- 
flMi^M, Hanp. HaniMi^M Ofl jorypia, npMpeflMTe CMjecy 
KapOopyHflyMa m BOfle TaKo fla M 3 TAesa Kao acmtko 
6naro. BninaK BOfle He CMera jep he KapOopyHflyM 
y 6 p 30 cjecTM Ha sho nocyfle. 3a 6yineme je no rpehHO 
y 3 eTM rpy6n KapOopyHflyM, Haj6o/be (jiMHohe 120 , Ma- 
A,a ce MOAce kopmctmtm m 220 . Ipy6/bM KapOopyHflyM 
OyiiiM 6pa<e, aAM ocraB/ba m 3 Ha™o rpy6/by noBpiHMHy. 
Eymerne (JiMHohoM BehoM ofl 220 Bpao je cnopo. Ako 
H e BjepyjeTe, noKymajTe! >K/imhmliom 3 arpa 6 MTe OBAa- 
AceHM KopyHfl m HaHecMTe ra no o6ofly KpyHCKor CBp- 
flAa. Cbpaao npncAOHMTe Ha CTaKAO m y 3 npMTMcaK 
OKpehMTe AMjeBO-flecHO. ByrnMTM ce MOAce m oKperaH,eM 



CniiKa 9. (DoKCopame nonowaja KpyHCKor cBpflna 

y mctom CMjepy, aAM ce noKpeTM AMjeBO-flecHO AaKine 
M3BOfle. flo6po je cbpaao onTepeTMTM ca hckoamko kg 
Tepeia, kos BehMx npeHHMKa m ca BMine Ofl 10 , KaKO 
6m ce yKAOHMAa norpe6a 3a CTaAHMM iipMTMCKameM 
CBpflAa Koje 3aMapa mhoto BMine Ofl caMor OKperama 
CBpflAa. 3ByK 6pymeH,a, mci loner Ka Bpao r/iacaH, y6p30 
he ce CTMinaTM ihto je 3HaK fla ce 6pycHM npax ycMTHMO. 
Kafl ce to aotoam, HaflMTHMTe KpyHCKo CBpflAO m HaHe- 
CMTe CBjeACM OpycHM npax MoAcere ra HaHMjeTM m Ha 
CTaKAo no Tpary Kojn je ocTaBMAO KpyHCKo CBpflAO. C 
BpeMeHa Ha BpiijeMC, Kafl ce Ha CTaKny HaKyiiM mhoto 
6pycHor npaxa, onepMTe CBpflAO m CTaKAo hmctom bo¬ 
som na OHfla HacraBMTe 6pymeme. Y iioneTKy Tpe6a 
na3MTM sa ce cbpaao yBMjeK OKpehe no mctom Tpary, 
flOK cm He ypeAce KaHaA Kojn he ra bosmtm kos sa/bmer 
6ymema. Obo hckm nyTa 6am He noAa3M os pyKe. Y 
tom c/iyiajy MOA/ere cm noMohM TaKo sa CBpflAO (Jimk- 
CMpaie ca TpM /ierBi-me (cAMKa 9 ). Boamtc p any Ha 
o TOMe sa ce cbpaao sase AaraHO OKpeTaTM. Ako je 
CBpflAO Ha OBaj ha l i m h (jiMKcnpaHO, MOA<ere Ha mera 
npMHBpcTMTM m flpBeHy pymcy y3 nnjy noMoh here ra 
AaKine OKpeTaTM. He 3a6opaBMTe onTepeTMTM cbpaao! 
Beh HaKOH hckoamko MMHyra 6ymema CBpflAO he y 
CTaKAy ype3aTM hamtkm KaHaA, ho sok i ipol)e Kpo3 



C/iuKa 1 0 . 06/111 k CTaK/iGHor flMCKa M3pe3aHOr 

KpyHCKlIM CBpfl/lOM 


BacHOHa 


ACTPOHOMCKM TEJIECKOnM 


mije/iy rte6;i>MHy ciaK;ia noTpe6HO je hckoamko earn 
pap,a, hckm nyTa n mhoto flynce aKO je craK/io fleheno, 
a cepA/io bcamkoi npeHHHKa. CraKno fleheno 10 mm 
Monce ce CBpflnoM npeHHHKa 100 mm y3 KaphopyayM 
(])MHohe #120 npoOyniMTM 3a caT flo flBa pafla aim 3a 
Ae6n>e craKno n Behe amckobc, noroTOBO aKO paflnre 
ca <J)MHMjMM OpycHMM npaxoM Tpehar he mhoto Borne 
BpeMeHa. Haopywaj-re ce flax ne crpiobeibeM! 

CraioieHM amck M3pe3aH Ha OBaj HamiH 6mt he ro- 
tobo caBpmeHO OKpyrao, a;iw 6;iaro KynacTor 06/iMKa. 
KynacT o6ahk noTjene ofl Tora fla 3a ce BpnjeMe 6y- 
meH>a /iaraHO 6pyce m 3maobm M36yuieHor KaHa/ia a He 
caMO H>eroBO a ho (cAMKa 10) na Kao Kpajiwi pe3y;na'i 
AohiiBaMO 6/iaro KynacT amck, nnjii je ropifcM npenHMK 
oko 1 mm MatbM op, flOH>er. OBaKaB 6;iara KynacTM 06- 
ahk yonhe Hiije 6maH 3a hyflyhe oineflano na ra He 
MopaMO iioccOho McnpaBA>aTM. 

Kap, CBpflHO upohe Kpo3 lu-ijeny fle6A>MHy ropaer 
CTaKjia m to Ha cbmm TOHKaMa ohofla flMCKa (cBpflAO 
Monce OTohn Ma;io koco mam ci aK;io Monce 6 mtm Heje- 
flHaKo seheno) HacTaBMTe 6ynieH>e aok ce CBpfljio 
Ma;io He 3ape>Ke y florae crawio. >Ke;iM'ie am 6 mtm 
onpe3HM, iipohyiiiM'ie m florae crawio CKpo3 (3aTO 
je flohpo fla oho 6yfle hito Tarae), a/in yflapwie am ra 
ApBeHMM neKoheM, Hehe ce aoioamth HMHiTa /iome 
n oho he HajBjepojaraMje nyKHyTM no 3a6pyuieHOM 
Tpary CBpfl;ia. Y CBaKOM cnynajy, i op ran amck Hehe 
6 mtm oniTeheH (na3MTe fla BaM koa rrahiijaraa flpBeHMM 
neKnheM He naflHe Ha nofl!). fla 6ncre OflBojiHiM 
TaHKO crawio Ofl fle6e;ior, amckobc oneT iionaraHO 
3arpMj'ie, OBaj iiyra He hchito BMHiy reMiieparypy, na 
npMTMCKOM Ha CTpaHy cwiH3HHTe TaHKO crawio ca 
Aehenor (pyKaBi-me!). OflBojeHe amckobc ocTaBMTe fla 
ce no/iaraHO ox/iafle Ha 3paKy. OcraraK cmo;ic mokc'ic 
onpaTM 6eH3MHOM, a;iKoxo;iOM nnn aoetOHOM, Beh 
npeMa >kca>m n oranany Koje BaM je Ha pacnonararay. 
36or ncnapaBaraa n obo nparae Haj6oA>e je HanpaBMTM 
BaHM. 

A/iaT 3 a 6 pymeH>e 

fla 6 mcmo moiah M 36pycMTM oineflano, ocmm 
ciaK/ieHor flMCKa 3a hyflyhe oineflano, norpehaH HaM 
je m anar Ha KojeM heMO hpycMTM. Kao a/iar o 6 mhho ce 
KopncTM flpyra ciaK/ieHM amck mctc fle6n>MHe n npe- 
HHMKa Kao m OHaj 3a oineflano. flohpo je fla o6a flMCKa 
6yfly Ofl MCTe BpcTe crawia, a;iM to HMje Hynoio. Hecro 
ce 3hor unjcHe 3a anar Kopoci M amck oa hchito Taraer 
npo3opcKor crawia. 

Kano je KOfl Hac CBaKa Bpcra crawia Bp;io CKyna n 
TernKO ce flo;ia3M ao fle6n>er craK/ia, mo>kc ce aotoamth 
fla HaM HahaBKa flBa jeflHaKa flMCKa 6yfle npeBennK 
iipo6;ieM. Y tom cnyiajy mokcmo 6e3 MKaKBnx npohne- 
Ma caMM M3paflM'iM hchito ApyramijM a/iar. OBaj anar 
y iipMHiiMiiy ce cacrojn ofl KpyTor flMCKa Ha Kojn ce 
cmojiom nnn hckmm flpyraM AHjennnoM, Hajnemhe 
flBOKOMnoHeHTHMM enoKCMflHMM ;i>ei[M;iOM 3a;iMjeiiM 

npo3opcKO crawio fle6n>MHe 6 flo 10 mm. Koa Ma;iox 
yfly6n>eraa orneflana nofl/ioi a mo>kc 6 mtm paBHa, ho aKO 



CmiKa 11. l/l3r/ieA noflnore u mijenraetbe crawieHiix 
KBaflpaTiiha Ha tt>y 

m oineflano MMa Mann nojiynpenHMK 3aKpnBn>eHOCTM, 
na My je yfly6n>erae totobo jeflHaKO fle6n>HHH Han>e- 
nybeHOi crawia, nnn je naK n Behe, nofl/ioi a TaKo^ep 
Mopa 6 mtm 3aKpMBjbCHa, fla koa hpyineraa He 6 mcmo 
norayHO iioipoiiiM/iM iopiby ciaK/ieHy nnoHy. Ako 
je iiofl/ioia 3aKpMBjbCHa, ci aK/ieHa nnona Koja ce Ha 
H>y nnjenn He mokc 6 mtm oa jeflHor KOMafla, jep je He 
mokcmo iipM/iai oflM'i M 3aKpMBibeHOCTM iiofl/ioi e. YMje- 
cto Tora, Ha nofl/ioiy ce /iojene KBaflpaflMhn ci aK/ia 
BeiiMHMHe 20x20 flo 30 x 30 mm, ca pa3MaKOM ofl 3 flo 
5 mm M3Mehy nojeflMHMx KBaflpaTnha. Koa /iMjeibbeiba 
KBaflpaTnha Kpehe ce m 3 cpeflMHe iiofl/ioie m to Taxo 
fla ce npBM KBaflpa'ioh 3a;iMjeiiM TaKO fla ce cpeflMHa 
iiofl/ioie Ha;ia3M mciioa jeflHor yr;ia KBaflpaTnha, a 
HMKaKO He nenofl H>eroBe cpeflMHe. Ha OBaj HaniiH M3- 
hjei aBa ce nojaBa kohi^chtpmhhmx 30Ha Ha oiviefla/iy, 
Koje je KacHMje Bp;io tchiko yKjiOHMTM. Kao iiofl/ioi a Ha 
Kojy ce jinjenn ciaK/io MO*e ce ynoTpnjehiiTM Meia/iHM 
AMCK mam flncK M3/IMBCH ofl rMnca mam oeMCH'ia. fle- 
6A>MHa MeTaAHor flMCKa i peha 6 mtm jeflHaKa mam He- 
hito Malta Ofl fle6A)MHe CTaKAeHor flMCKa orAeflaAa 
flOK je KOfl rnncaHOT mam oeMem HOi flMCKa 6oA>e fla 
cy HeniTO fle6A>M. flncK ofl rnnea mam oeMCH'i a BpAO 
je jeflHOCTaBHO M3paflMTM. Ofl Apeei a M3pe>KMTe amck 
iio i pehHOi npenHMKa n no meroBOM ohofly HaMOTajTe 



CmiKa 12. l/l3pafla 3aKpiiBn>eHe noflnore 3a anaT3a 
6pyuieH>e 


ACTPOHOMCKM TEJlECKOnM 


BacMOHa 




HeKOTiMKo oiojeBa fle6n>er naiinpa Taxo fla Ao6njere 
3/ye;iy noTpe6He Ay6nHe. Ilannp yuBpciMTe eKcepnMa, 
n>enn>eH>eM mhm lyMimoM. 3fljeny M3HyTpa flo6po Ha- 
Ma>KMTe TaHKMM cnojeM Ba3e;inHa mhm Macin fla ce 
rnnc (ueMCH'i) He npnMM. IknpefiHy KonnunHy rmica 
M3MMjemajTe ca boaom m y/inj-re y Ka/iyn. Ako pafline 
ca ueMeH'iOM, MO/Kere ra noMMjeinaTM ca cmthmm 
nMjecKOM y oflHOcy 1:1. Kafl ce CMjeca y Ka;iyny to/ihko 
CTB pflHe fla ce Ka;iyn mo>kc yK/iOHMTM, oflBojine m3/im- 
BeHM flMCK Ofl Ka;iyna m 3aMoj - ra - re ra y hckohmko 
c/iojeBa B/ia>KHe Kpne. CBe 3ajeflHO CTaBMTe y Haj/ic>H 
Bpehy fla ce B/iara He M3ry6M, m ocTaBMTe fla Oflnem 
hckohmko flaHa, HaKOH Hera amck MO/Kere kopmctmtm 
3a M3pafly nofl/iore. fla He 6 m ynnjao BOfly (noce6HO 
rune) MO>Ke'ie ra npe/iaKnparn hckom 6ojoM. Haj6on>a 
je 6oja 3a 6eiOH, aim ce Mory kopmctmtm m 6e36ojHM 
HMTponaKOBM 3a flpBO n;in 6oje 3a Me - ran. Ako amck 
M opa MMaTM 3aKpnB;beHy noBpuiMHy, M3pafla je hchito 
c/io>KeHnja. OBa noBpuiMHa He Mopa 6 mtm npeBMine to- 
HHa, 6 mtho ja caMO fla OTiipn/iMKe c;injefln noTpe6Hy 
3aKpMB7beHOCT. 

Kofl Mera/moi flMCKa ce Hajueinhe TOKape ciene- 
HMije BMCMHe oko 1 mm, a koa inncaHoi flMCKa OBe 
ci eneHMLie motkcmo jeflHocraBHO m3hmtm TaKo fla Ha aho 
K a;iyna c/io>kmmo hckohmko c;iojeBa MacHor KapTOHa c 
pynaMa noTpe6Hor upeuHMKa. IloTpe6He upeuHMKe 
pyna (n;in MCTOKapeHMx cieneHnua) ;iaKO H3pauyHaMO 
y3 noMoh 4>opMyne 3a yny6/beibe orneflana. IIpeuHMK 
n;ioxe cafl nociaje upeuHMK pyne a yfly6;berbe fle6;bHHa 
KapTOHa mhm BMCMHa cieneHMLie. 

PaBHarbe ropH>e m £Oit>e noBpim/me orneflana 

IIpBM KopaK y M3paflM orneflana je paBHaae ropae 
m flOH>e noBpiHMHe craK/ieHOi flMCKa. Kofl ropae iinoue, 
a to je OHa Ha Kojoj heMO M3paflMTM caMO orneflano, 
AOBo;bHO je fla ce yK/ioHe CBe HepaBHMHe Behe oa He- 
K07IMK0 fleCeTMHKM MMHMMeTpa. flOM H/IO l ia MO>Ke Ha 
ce6n MMaTM yfly6MHe n/in oui'ieheaa, a;in ce Mopa M3- 
6pycMTM TaKo fla 6yfle noTiryHO paBHa, jep he Ha aoj 
nerKaTM orneflano m koa M3pafle m koa pafla y re/iecKony. 
fla 6 mcmo iiopaBHa;in noBpiHMHe orneflana nocny>KMT 
l)e mo ce jeflHOCTaBHOM a;in e4>MKacHOM mctoaom. 3Ha- 
mo fla Kofl fipymeaa ropan amck (orneflano) nociaje 
yfly6;beH, a aoh>m (anar) HCiiyiuieH. Ako koa fipymeaa 
y npaBMHHMM BpeMeHCKMM pa3MaflMMa 3aMjeayjeMO 
ropan m flOBM flMCK, o6a flMCKa nocTaT he npn6;in>KHO 
paBHa. fla 6 m ce ocmypana anco/iyma paBHoha OBaKo 
6pymeHMx iinoua, kopmctm ce m flOflaraa, Tpeha, iinoua. 
HaMMe, aKO OBe TpM nnoue y noii'i yHOCin oflroBapajy 
jeflHa flpyroj y cbmm MoryhMM KOMhnHaijMjaMa, OHe 
Mory 6 mtm caMO paBHe iinoue. Kafl iinoue He 6 m 6n;ie 
paBHe, Hene h>mxobc KOM6nHaijMje He 6 m oaiOB apane 
jeflHa flpyroj, oahocho koa tmx KOM6nHai4nja ce nno- 
ue He 6 m Mel)yco6HO flOflnpnBa;ie y cbmm TOHKaMa. Ilo- 
CTynaK 6pymeH>a paBHMx iinoua obom mctoaom Bp/io 
je jeflHOCTaBaH. IlpBO 0fla6epeM0 BpMjeMe 6pymeH>a 
jeflHe iinoue Ha flpyroj, HanpMMjep 5 n;in 10 MMHyTa. 
Ilo MCTeKy Tor BpeMeHa 3aMMjeHMMO nnoue m oneT 


6pycMMO mcto BpMjeMe. HaKOH Tora jeflHy ofl iinoua 
yKHOHMMO, m yMjecTO H>e y3MeMO Tpehy iinouy, na 
noHOBMMO unje/iM nocTynaK. Bmtho je koa, OBaKBor 
pafla fla ce HanpaBe CBe KOM6nHai4nje, KojMx MMa 6. 
03HanMMO n m iinoue c;iOBHMa A, B m C, mo>kcmo OBe 
KOM6MHaiiMje OBaKo HanMcaTM: 6pycM A Ha B, 6pycn 
B Ha C, 6pycM C Ha A, 6pycn A Ha C, 6pycn C Ha B, 
6 pycM B Ha A n 6 pycn A Ha B. OBe KOM 6 nHai 4 nje Mory 
ce M3BecTM 6n;io KojMM peflOM, a;in je Ba/KHO fla ce CBe 
M 3 Befly mctm 6poj nyra. Haj6o/i>e je fla mx HanMineMO Ha 
KOMafl nannpa, m fla HaKOH 3aBpmeHor 6pymeH>a jeflHe 
KOM6MHaiiMje Ty K 0 M 6 nHai 4 njy npeKpnxKMMO. Kafl cmo 
T aKo n3Be;in cbmx 6 KOM6nHai4nja, yKymio BpnjeMe 
6pymeH>a jeflHaKO je mecTOcrpyKOM BpeMeHy 6pyme- 
H>a jeflHe KOM6nHaijMje, a CBaKM amck 6pymeH je y 4 oa 
6 KOM6nHai4nja. 

Ako cy HauiM amckobm oa npo3opcKor craK/ia, Koje 
je caMO no ce6n Bp;io paBHO, paBHarbe nnoxa mo>kcmo 
M 3BecTM ca KopyHflOM 4>uHohe #320 n;in uaK #600, 
npn 4CMy he BpnjeMe 6pymeH>a jeflHe KOMhnHaunje 
Ofl 5 MMHyTa 6 mtm cacBMM aobo/bho. Ako je naK amck 
3a orneflano Ofl Boral craK/ia Koje je npemaHO y Ka;iyn, 
H>eroBe noBpiHMHe Hajueinhe MMajy no ce6n HepaB¬ 
HMHe 3aocia;ie op, npeuiaH>a Koje Mory 6 mtm Behe op 
MMHMMeTpa. Y tom cnyuajy ynorpnjehnT heMO Hajrpy- 
6 h>m KopyHfl Kojn MMaMO m bmmc OpycnTM CBe aok ce 
6ap Ha jeflHoj nnoxn flMCKa orneflana He yKHOHe CBe 
HepaBHMHe. Obo mo>kc no'ipaja'i n 3Ha™o flynce, na ce 
3a BpnjeMe 6pymeH>a jeflHe KOMhnHaunje mo>kc y3eTM 
10 MMHyTa. HajBjepojaTHnje he 'ipe6a'in hckohmko 
nyia hohobmtm CBe KOMhnHaunje. Kafl cy HepaBHMHe 
yKHOH>eHe, noipehHO je flOH>y nnoxy nopaBHaTM ca 
4>MHMjnM 6pycHMM npaxoM, 6apeM 4>MHohe #220. Ako 
cmo i iotc/i n OpycnTM ca Bp/io rpy6nM Kap6opyHflyMOM 
(#40 mhm #70), 6mt he npBO noipehHO M3BpuiMTM no- 
paBHaBai+,e ca Kap6opyHflyMOM #120, na tck OHfla ca 
#220. He 3a6opaBMTe npeKOHTpoHnpaTM 4>a3eTe! 

Ctoh 3a 6pyweH>e m nonupaH>e 

3a 6pyuieH>e n noHnpaH>e MopaMO MMaTM oflro- 
Bapajyhy paflHy noBpuiMHy. OBa noBpuiMHa Mopa 
6 mtm paBHa n crahnnHa KaKO ce koa, 6pyuieH>a n 
no/inparba or/iefla/io He 6n mu nano. BncnHa joj Tpe- 
6a 6 mtm TaKBa fla, Kafl ce Ha H>oj Hana3n orneflano 
npnnpeMHjeHO 3a 6pyuieH>e, pyKe nonoHceHe Ha 
or/iefla/io 6yfly Herflje y bmcmhm nynKa. Il/io^a mo/kc 
6mtm HMHca a/in HMKaKO He mhoi o Bnuia. Ako je nnona 
HM*a, MopaT heMO ce Bnuie mhm MaH>e Ham yin 
Hafl or/iefla/io mhmc iiocth/kcmo Behn npnTncaK Ha 
H>era, a hm y6p30 flo/ia3n ao 3aMopa y nel)nMa. Ako 
je n/iona 3HaTHO Bnuia, norpe6aH npnTncaK 6 mt 
he TeuiKo OApncaBaTn n Bp/io 6p30 he Hac iiohcth 
6o/be'm pyKe. Ty cm mo/kcmo Ma/io noMohn TaKo fla 
Ha or/iefla/io CTaBMMO yTer Kojn 3aMjen>yje npMTncaK 
pyKy. Kofl Man, hx orneflana (npeuHMKa flo oko 150 
mm) MonceMO paflMTM m y cjefleheM nononcajy. Y 
tom cnyuajy paflHa noflnora Monce 6 mtm m o6nuaH 
ctoh Ha Kojn heMO nocTaBMTM npnKnaflHy paflHy 


BacHOHa 


ACTPOHOMCKM TEJIECKOnM 




Cni/iKa 13. PaflHM ctoh 

ii/iony (Hanp. papHy pacKy onncaHy y HacTaBKy 
OBor TeKCTa). Ilopep Tora papHa n/Kma Mopa ce 
;iaKO hmctmtm m Tpe6a 6mtm y npocTopnjM Koja ce 
■i aKol)ep MO>Ke /iaKO ohmctmtm. Jcpmhm 3axTjeB Kojn 
je noTpe6HO 3apoBO/bMTM je pa y ioj npocTopnjn He 
6ype iipeion/io, a HMKaKO He Tpe6a nozmpaTM Ha 
AMpeKTHOM CyHLiy. 

IIo/inpan.e 3axTMjeBa TeMnepaTypy M3Mel)y 
18 m 25 CTynaeBa I_(e/i3njyca. IlocTynaK 6pyineH>a 
HMje TaKO ocjeT/BMB Ha TeMnepaTypy oko/imhc na 
ce 6pycMTM MO>Ke m Ha /bcthom cymjy, HapaBHO 
poK BaMa He nociaHe iipeion/io. Ako je npexziapHO, 
kohmt he BaM ce npcra na ce 3 mmh nnaK He MO>Ke 
papMTM Ha OTBopeHOM. 3a OBaKaB pap, Haj6on>e cy 
noppyMCKe npocTopnje jep je y H>MMa Kpo3 m-ije/iy 
roflMHy cia/ma 'iCMiiepa'iypa, hito je Bamio Kop 
TecTMpaH»a m no/iMpaH>a. Mel)yTMM, cacBMM ce po6po 
MO>Ke papnTM m y rapa>KaMa, rnynaMa, KyxMitaMa 
m/im KynaoHMijaMa. Kop papa y CTaHy Tpe6a na3MTM 
Ha nncTohy pa Bac yKyhaHM He 6 m M36aijM/m m 3 
CTaHa m/im BaM 3a6paHM/iM pa/bitM pap. 

IlocTynaK papa 3ax'iwjeBa pa ce iopnai pmck 
/ iaraHO OKpehe y jepHOM, a poh>m y ppyroM CMjepy. 
06 mhho ce poH>M pmck npMHBp ctm Ha nop/iory, na 
6pycan xopa oko H>era. Fopna-i pmck je c;io6opaH m c 
H»MM e ce Bprne noKpeTM 6pyineH>a m noTpe6HO OKpe- 
TaH>e y ppyroM CMjepy. PapHa n/ioia Koja OMoryhaBa 
xopaite oko n>e o6mhho je MOHTMpaHa Ha Ma/iOM 
CTOHMhy M/IM TpOHOHmy (CTIMKa 13) KOjM MO/KCMO M 
caMM M3papMTM. AMepMHKM aMaiepM Bp;io papo y OBy 
CBpxy KopMCTe 6anBe 3a HatjiTy. FboxoBa npepHOCT 
je pa cy oproBapajyhe bmcmhc, pa ce Mory poHMjeTM 
Ha >Ke;hCHO MjecTO m OHpa HanyHMTM bopom pa 6 m 
6m;ic cia6M;me. MetjytMM, aKO HeMaMO Mjecia 3a 
'i poHOKao m/im 6anBy, mo/kcmo ce noc/iy>KMTM 6 m;io 
K ojoM paBHOM iiop/ioroM noTpe6He bmcmhc, Hanp. 
cto/iom m/im naK CTpojeM 3a npaae py6/ba. IIohito 
y tom cziynajy He mokcmo xopaTM oko a/iaia, oh ce 
Mopa OKpeTaTM. I Ipo6/ieM ce pjemaBa M3papoM pacKe 
3a 6pymeH>e Koja ce cacTojn op ipn poje/ia: nop/iore, 
Koja ce npMHBpcTM Ha papHy n/iony, iopn,e pacKe Ha 
Kojy ce npMHBpmhyje a/iai m 3aBp'i n,a Kojn noBe3yje 
OBe pBMje n/ione m oko Kojer ce ropita n/iona Mowe 
OKpeTaTM. A/iai ce Ha papHy n/iony, 6e3 o63Mpa pa 


zi m ce papn o papHoj paci^M m/im ijMjeziOM cto/i ohy, 
npMHBpcTM Ha mctm h a L i m h : ca Tpn ppBeHe paiHHMije 
upoKypaHe Ha iopn,y pacKy. fla 6 m a/iai moi/im 
; iaKO yK/iOHMTM, jepHa op tmx pauniMija je Ma;io 
opMaKHyTa op a/iaia, a a/iai ce yr/iaB/byje m a/i m m 
ppBeHMM k/imhom. K/imh ce Tpe6a yTMCHyTM caMO 
to/imko pa ce a/iai kop papa He MMne. Ako je npejaKO 
yTMCHyT, MO>Ke pohn po peijiopMaijMja a/iaia, a Kao 
nocTbepmja Tora m po HenpaBM/me nzione or/iepa/ia. 

Y BehMHM c/iynajeBa pobo/bho je pa ce k/imh yTMCHe 
pyKOM, a aKO to HMje pobo/bho ynoTpMje6MTe 
Ma/ieHM l i e km h m Bp/io /iaraHe ypapoe. 

Oni/ic nocTynna 6pyuieit>a 

BpyuieH>e or/iepa/ia opBMja ce y hcko/imko tj>a3a. 

Y npBoj (j/a3M py6M ce y CTaK/iy ypy6MHa pa 6m ce 
po6M/ia noTpe6Ha 3aKpMB/beHOCT or/iepa/ia. OBaj no- 
CTynaK necTO nyta ce Ha3MBa rpy6o 6pymeH>e. Kap je 
nocTMTHyia >Ke/beHa 3aKpMB/beHOCT Ha ijnje/ioj no- 
BpuiMHM or/iepa/ia, npncTyna ce (J/mhom 6pymeH>y. 
IlocTynKOM (j)MHor 6pyuieH>a CMaityjy ce HepaBHMHe 
HacTa/ie Kop rpy6or 6pyineH>a m MCTOBpeMeHO ce 
nziona CBe BMHie npM6zm>KaBa aj/epn. 3aBpuiHM poo 
(j)MHor 6pyuieH>a npnnpeMa nziony 3a no/mpaae. Ilo- 
/mpaifce paje ii/iohm or/iepa/ia choco6hoct pe<J>zieK- 
cnje CBjeT/ia. IIpo Kpajy no/mpa/ta, Kap cy y k/ioh,chm 
cbm, na m Hajtj/MHMjn TparoBM 6pyuieH>a, npncTyna 
ce onTMHKoj KOHTpo/iM m KopeKijMjM ii/iohc or/iepa/ia 
KaKO 6m joj ce pao noTpe6aH o6/imk. 3a M3papy 
or/iepa/ia noTpe6HO je Ha6aBMTM CTaK/ieHM pmck op 
Kojer heMO M3papMTM or/iepa/io, a/iaT Ha KojeM heMO 
6pycMTM or/iepa/io (o6mhho ppyrn CTaK/ieHM pmck), 
6pycHe npaxoBe pa3/i m l i m'im x tj/MHoha, no/iMpHM 
npax m CMO/iy 3a M3papy MaipMi^e 3a no/mpaae. Ilo- 
pep Tora noTpe6HO je npMnpeMMTM npocTop y ko- 
jeM heMO papMTM m M3papMTM jepHOCTaBHe ypel^aje 
3a KOHTpo/iy upoueca 6pyuieH>a m no/iMpaH>a. 

3a caMO 6pyuieH>e m no/iMpaH>e no rpe6aH HaM je 
Ma/iM papHM cto/i m/im CTa/iaK Ha KojeM mokcmo He- 
CMeTaHO papMTM, a capa pajeMO KpaTKM iioiimc Haj- 
Hy/KHMjnx CTBapn, noTpehHMx 3a M3papy or/iepa/ia 
npenHMKa 15 cm. 

• CTaK/ieHM pmck pe6/bMHe 15 po 25 mm 

• a/iaT 3a 6pyuieH,e, Haj6o/be join jepaH CTaK/ieHM 
PMCK MCTMX pMMeH3Mja 

• Kap6opyHpyM tjiMHohe #70 po #120 oko 500 gr 

• Kap6opyHpyM tjiMHohe #220 oko 200 gr 

• 6pycHM npax (Kap6opyHpyM, KopyHp m/im c/i.) 
tjiMHohe #320 oko 100 gr 

• 6pycHM npax tjiMHohe #400 po #600 oko 50 gr 

• 6pycHM npax tjiMHohe #800 po #1000 oko 50 gr 

• (JiMHMjM 6pycHM npax, aKO ra mo/kcmo Ha6aBMTM 
20 gr 

• oepoj okcmp 3a no/iMpaifce 100 gr 

• CMO/ia 3 a M3papy Maipni^e 1 kg 

• Kazio(j)OHMj 1 kg 

• ime/iMH,M BOcaK 100 gr 
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Ochobhm noKpeTM KOfl 6pyuieH>a 

HocryiiaK 6pyineH>a cacTojM ce y TOMe aa ropitM 
flMCK (6yayhe oraeaaao) mhucmo y3 npMTMcaK aMO- 
TaMO no flOiteM aMCKy (aaa'iy) Kojn je HaMa3aH TaHKMM 
caojeM OBaa>KeHor 6pycHor npaxa. Obmcho o HaaMHy 
n3Bol)en,a noKpeia ropitn amck ce 6pace nan cnopnje 
ayfin npn neiviy ofianK yayfinHe obmcm o noKpeTMMa Koa 
6pyineH>a. 36or Tora Hociojn HCKoanKO pa3anqn r rnx 
BpcTa noKpeia ca pa3anuMTMM yijei^ajeM Ha ofianK n 
npofly6a>MBaifce yayhnHe Ha oraeaaay. fla ciBapn hito 
T anHMje npnKa>KeMO, nocay>KHT heMO ce ipac|)nuKHM 
npMKa30M n3Bol)en,a iioKpeia. 

Koa OBaKBMx CKMija Lip-ra ce noraea Ha aaaT oao- 
3ro m Ha canton aaaia (Kpyr) aaopipa ce nyT Kojn Koa 
n3Bol)en,a noKpeia npeaa3n cpeanui'ie oraeaaaa. Koa 
ocHOBHor noKpeia Koa 6pyiuen,a (canaa 14). Oraeaaao 
ce nocraBa>a Ha aaa'i LiempniHO. Ha oraeaaao aaraHO 
HacaoHMMO o6je pyae m y3 yMjepeHM npnincaK mhucmo 
oraeaaao Haupnjea-Ha'ipai Taao aa cpeanui'ie oraeaaaa 
npeaa3M npeKO cpeanuna aaa'ia. Oiyaa je noKpeT ao- 
6mo HMe LiempaaHn nan nonpeuHn, jep cpeanui'ie 
oraeaaaa nyiyje npeKO cpeanun a aaa'i a. flyacnHa no- 
KpeTa M3pacaBa ce y anjeaoBMMa upeiHnKa oraeaaaa, 
■raKO aa Hanp. noKpeTM oa 1/2 upeiHnKa 3Haue aa Koa 
MiiLiaiua oraeaaao Haupnjea-Ha'ipai neiOBO cpeanui'ie 
npeBaa>yje nyT OTnpMaMKe jeaHaK nonoBMHM upeiHnKa 
oraeaaaa. Kaa Ha OBaj HainH HanpaBMMO 6 ao 10 no- 
Kpeia HanpMjea-HaTpar, 3aoKpeHeMO oraeaaao 3a hckm 
K yT (peLinMO oko 30 ao 40 CTymteBa) yaecHO, a aaaT 
3a HeuiTO MaH>M KyT (10 ao 15 CTymteBa) yanjeBO, 
oaHOCHO, aKo je aaaT (JwKcnpaH, noMaKHeMO ce 3a Taj 
KyT oko H>era, na oneT HanpaBMMO 6 ao 10 noKpeia, 
MTa- OBaje je ecutcHO MCTaKHyTM aa hmtm ay>KMHy 
noKpeia, hmtm OBe KyreBC 3aKpeTaH>a He CMMjeMO 
M3BoaMTM npei4M3HO. HaMMe, noKymaj aa ohm 6yay 
yBMjeK ancoayTHO jeaHaKM aoBoae ao nepnoaniKnx 
oaCTyuaiua iiaoue oraeaaaa oa aJiepHor ofianua hito ce 
KacHMje TeinKO nan HMKaKO He Moace McnpaBMTM. Baaoio 
je aa upocjeiHa aya<nHa noKpeia m upocjeiHn KyreBn 
3aKpeTaH>a 6yay chhuhh HaBeaeHMM BpMjeaHocTMMa. 

noraeaajMO caa Maao noapofiHnje hito ce Koa 
OBaKBor noKpeia aernaBa ca oraeaaaoM m aaaTOM. Y 



CniiKa 14. Ochobhm nonoataj npMUMKOM 6pyuieH>a 



6pyuieH>a 

TpeHyTKy Kaa cy oraeaaao m aaaT iouho jeaaH Ha apy- 
roMe, noajeaHaKO cy omepeheHe CBe toukc (caMKa 15) m 
aaaia m oraeaaaa. Mel)yinM, Kaa ce oraeaaao noMaKHe 
y KpajitM noaoacaj noBpuiMHa aoanpa H3Mel)y oraeaaaa 
m aaaia ce CMaayje na ce omepeheite Ha n,oj noBehaBa. 
KaKO je 6p3MHa 6pyiuen,a OBMCHa o omepeheny, jacHO 
je aa he ce Koa obot noaoacaja BMine TpouiMTM anjeaoBn 
aaaia m oraeaaaa Kojn cy y tom TpeHy y aoanpy. 
B nan mo aa cy to Koa aaaia pyfiHn, a Koa oraeaaaa 
cpeaMiHifcM anjeaoBM aocua. Ha Taj HainH oraeaaao 
nocTaje yay6a>eHO, a aaaT ncuyuueH. Haciaaa iiaoua je 
npn6an>KHO ojiepHor ofianua 3aTO jep Koa iiaoua unjn 
ohaMK HMje ojiepaH aoaa3M ao KOHTaKTa caMO y hckmm 
TOHKaMa iiaoue, na ce tm anjeaoBn iiaoue 3HaTHO 6pace 
Tporne m ohaMK ce npn6an>KaBa ciJiepHOM. 

JeaMHO aenje ojiepHe iiaoue mctot iioayupeuHnKa 
3aKpMBa>eHOCTM mokcmo MMijaTM jeaHy no apyroj, a aa 
npn TOMe OHe yBMjeK 6yay y cbmm CBojMM TOUKaMa y 
KOHTaKTy. OBaj jeaHOCTaBaH reoMeipMj ckm npnHLinii 
m obmchoct 6p3MHe 6pyiuen,a o npMTMCKy OMoryhaBajy 
HaM aa Ha Bpao jeaHOCTaBaH HaunH M3paanMO ojiepHe 
iiaoue Bpao BeaMKe iipei4n3HOC'rn. 

Koa Tora CTaaHO 3aKpe'iaH,e aaaia m oraeaaaa 
cay>KM TOMe aa ce m aaaT m oraeaaao jeaHaKO 6pyce no 
cbmm CBojMM upeuHMLinMa. Kaa 6 mcmo M30daBMaM obo 
3aKpeiaH,e, aofinan 6 mcmo yMjedo ojiepHe, L(nanH- 
apMHHy iiaouy. 

UIto je Liem paHHH noie3 ay>KM, 6pace ce CTBapa 
yayhnHa Ha oraeaaay. Mel)yTHM, Koa noKpeia ay>Knx 
oa 2/3 upeuHMKa MO*e aohn ao oaBajaaa (Kaai4KaH,a) 
oraeaaaa oa aaaia hito ce no CBaKy LinjeHy Mopa M3- 
6jehn jep OBaKBO KaaijKaH>e 36or Haraor oniepeheita 
py6a aaaia ofinuHO aoBoan ao oaaaMaita KOMaanha 
ciaKaa c aaaia m napaita iiaoue oraeaaaa. 36or Tora 
ce iiempaaHM noKpein ay>KM oa oko 2/3 upeuHnKa He 
KopMde. Bpao 6p3o ce cieKHe ocjehaj Koa Koje ay>KMHe 
noKpeia oraeaaao nociaje HeciafinuHO na fipyiuau 
ayTOMaTCKM CKpain noKpeie aa M36jerae KaaijKaH>e 
oraeaaaa. nopea Tora, Koa ayrnx i^empaaHnx noKpeia 
(obo cy noKpem ay>«MHe 1/2 ao 2/3 upeuHnKa) iiaoua 
oraeaaaa m iiaoua aaaia He aohnjajy ojiepHM Beh xm- 
iiepfioanuHn ohaMK (caMKa 16). XmiepfioanuHe naoue 
Bpao 6p3o m aaKo aoBoae ce y ojiepHM ohaMK KpahMM 
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CiiMKa 16. C<]>epHa (neBo) 1/1 xwiep6omiHHa noBpiw/iHa 
(flecHo) 

i^eHTpa/iHMM noTe3MMa (noTe3MMa HP^MHe oko 1/4 
npeuHMKa). 

36or CBera OBor HaBeneHor, Hyrn noTe3M KopMCTe 
ce koh rpy6or 6pynieH>a na 6 m ce iuto iipuje ncKona;ia 
noTpe6Ha ynyhMHa omena/ia. Kan je ynyhMHa MCKonaHa, 
nuoue ce flOBeny y c^epHM o6;ihk KpahiiM noTe3MMa 
kojm ce OHfla Hau>e Kopucre m koh 4 )mh °i hpynieifea. 

Koh omena/ia Behnx npeumiKa „KonaH>e” ynyhMHe 
i^eHTpa/iHMM noTe3MMa Bp;io je cnopo, 6e3 o63Mpa 
Ha ny>KMHy noTe3a. 36or Tora ce uecTO Kopiic™ T3B. 
4>opcnpaHO 6pyuieH>e Koje ce cacroju oh Tora Ha ce 
py6 omena/ia MMue no TeTMBaMa auara, Bp;io 6;in3y 
H>eroBOM py6y. OBaKBM noTe3M Bp;io 6p30 6pyce yny- 
6nHy omena/ia, a;in je ho6hbchh o6;ihk M3pa3MTO He- 
iipaBn;iaH, o6mhho CTeneHacT. 

Ako ce Kopwcie 4>opcnpaHM noTe3M, npe;ia3n ce 
Ha nyre oempa/iHe noTe3e Kafl ynyhima cnopo flocerae 
noTpe6Hy BpnjeHHOCT, na HaKOH HeKor BpeMeHa m Ha 
KpaTKe oeH'ipa/me noTe3e na 6m ce n/ioxa HOBeua y c4>e- 
pHM o6;ihk. Johi jenaH Henoci a'i aK oempa/iHnx noTe3a 
je Taj na hckh nyra Mory hobcci h ho nojaBe 30Ha Ha 
omena/iy Koje cy o6mhho iioabenima npeiipaBn;mor 
iiOHaB;i>aH,a iioupera 6pyuieH>a. fla ce to M36jerHe mo- 
uce ce KopMCTMTM „W° noTe3 (c;inKa 17). 

Koh obot noTe3a, Kojn ce o6mhho Kopncrn 3a 
iiouupaibe m 3a 4>J™o 6pyuieH>e, mo>kcmo Mujeibam 
Hy>KMHy noTe3a m H>eroBy uiMpMHy. TonMuaH W noTe3 
MMa Hy>KMHy n3Mel)y 1/4 m 1/3 npeuHMKa omena/ia 
m uiMpMHy oko 1/5 npenHMKa omena/ia. BapupaibeM 
Hy>KMHe m uiMpMHe W noTe3a, Mjecia Ha KojeM ce oh 
M3BOflM m Mjecia npMTMCKa Ha omena/iy nocTMHce ce 
BehnHa KopeKmija koh 3aBpuiHor iiouupaiba, ho o tomc 
BMuie KacHMje. 

Pei^MMO jom Ha Kpajy caMO to na, y cuyuajy na cmo 



CiiMKa 17. l/l/noTe3 


npe'ijepa;in c „KonaH>eM” m ho6h;ih npeBe;inKy yny- 
6nHy Ha omena/iy, rpeuiKy Bp/io jeflHOCTaBHO mokcmo 
McnpaBMTM TaKo na Ha KpaTKo 3aMMjeHMMO Mjecia a/ia- 
Ta m omena/ia. /jaK/ie omena/io HOu>e, a auar rope. Can 
he ce BMuie tpohimtm py6 omena/ia m cpeflHHa auara na 
he ce ynyhHa CMaifeMTM. KopncTnre Kpahe W nun oe- 
HTpanHe noTe3e m ueinhe KOH'ipo/uipaj'ie ynyhnHy m 
ycKopo he CBe 6mtm y peny. 

Tpy6o 6pymeH>e „KonaH»e" 

CBpxa rpy6or 6pynieH>a je na ce hito iipuje m 
ca hito Maibe Hanopa y craKueHOM hmCK y n3paHn 
yHyhnHa npn6/in>KHO c4>epHor o6;inKa m norpehiie 
Hy6nHe. 36or Tora ce y OBoj 4>a3M 3a pan kopmctm 
H ajrpy6;i>u KaphopyHHyM. Tpy6oha KaphopyHHyMa 
ca KojMM heMO paflMTn obmcm o bctimhmhm oaK/ieHor 
HMCKa m yHyhiiHu Kojy je norpehiio HanpaBMTM. Ako 
je CTaKjieHM hmck bc;ihk u;iu je yflyhnHa flyhoKa (pe- 
ljmmo BMiue oh hckoumko mm) rpy6o 6pyuieibe 3a- 
noHMifee ce KaphopyHHyMOM 4>MHohe #70 m;iu uaK #40. 
Koh flMCKOBa npeumiKa oko 15 cm y3 Hy6nHe nuoue oh 
1 HO 2 mm, OBaj KaphopyHHyM je nperpy6 na je hou>e 
rpy6o Opyineite 3anoue'ni ca KaphopyHHyMOM 4 )M ~ 
Hohe #120. Koh omena/ia Maaer npeuHMKa m Kan cy 
yHyhnHe Maibe oh 1 mm, Mouce ce iioueru hpycinM m 
ca KaphopyHHyMOM 4>J™ohe #220. HanMe, MopaMO 
panyHaTM na HaM 3a CBaKy 4>paKijMjy (ij. 4>MHohy hpy- 
chot npaxa) Tpeha oko 1 ho 2 cara hpyuieiba na 6 mcmo 
yKHOHMHM TparoBe hpyuieiba npeTxoflHOM, rpyhu>OM 
4>paK4iijoM. Ako je ynyhima Ma;ia, ucn/ia™ ce noipo- 
iumtm HeuiTO BMiue BpeMeHa Ha rpyho hpyuieibe 4>w- 
HMjoM 4>paKi^MjoM jep Tana or nan a tmx caT ho flBa 6p- 
yiueiba Koje 6 mcmo MOHaKo tom 4>paKijMjoM Mopauu 
OflpaflMTM Ha yK/iOHiiMO TparoBe rpyhu>e 4>paKijMje. 

OBflje je MCKycTBO Hajhou>n bohmh. 36ot Tora 
je yBMjeK Hohpo bohmtm hhcbhiik hpyuieiba y Kojii ce 
3anncyjy HajhinuHiijii iionauii o nocTynKy hpyuieiba: 
4>paK4iija, noTe3M, BpiijeMe hpyuieiba m nocTyrHyTM 
pe3yuTaTM (Hanp. ynyhibeibe oruenaua no 3aBpiueTKy 
pana). 

Koh rpyhor hpyuieiba Kopiicre ce mum h>th 4 Ch- 
TpauHM noTe3M mum 4>opcMpaHM noTe3M. chopciipaHii 
noTe3M ohiuiHO ce KopMCTe koh uehox oruenaua (np- 
euHMKa 15 cm m BMiue) m Kan cy ynyhiiHe Behe oh He- 
koumko mm. Epyam npax noMMjeiuaMO ca bohom TaKo 
Ha HohMje o6umk huara mum nacie. I’pyhii npax totobo 
ohm ax ce cuerae Ha h«o nocyne, a ano M3HaH itera 3a- 
ocTaHe HeuiTO bohc. He CMCia. TKuimoM 3aipahiiMO 
npax m HaHeceMO ra npeKO mijeue nuoue auara ca He- 
koumko noTe3a. Orueflauo nocTaBMMO ofl03ro, m ca 
HBa Tpn uaraHa KpyucHa noTe3a pacnopeflMMO hpycHii 
npax npeKO mijeue nuoue oruenaua jeflHOUMKO. TeK 
Tana 3anouiiibeMO ca hpyuieibeM. I’pyhii hpycHii npax 
6p30 ce ycMTiuaBa na ra uecio Tpeha HOflaBaTM. Koh 
HO flaBaiba OHBojiiMO CTaKueHe huckobc m Kao m npnje 
HaHeceMO hobm npax Ha auaT. Ilpax ce nonaje Kan ce 
3ByK hpyuieiba yraina, hito je cnrypaH 3HaK na ce npax 
ycMTHMO. C BpeMeHa Ha BpnjeMe Tpeha orueHauo m auaT 
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onpaTM BOflOM a a ce yK/iOHii CTapn npax n CMpB/bCHO 
CTaKTio. O'l iipw/iMKe CBaKMx non a caTa, a npefl Kpaj rpy- 
6or 6pymeH>a n neinhe, Tpe6a Komponiipa™ yny6nHy 
orneAana. 

Ilpe/i, Kpaj rpy6or 6pyineH>a Mopajy ce (jiopcHpaHM 
noTe3M 3aMMjeHMTM oempanHMM ,n,a 6n ce o 6 /imk 
nnone npiihuii/KMO c<J>epM. Kopmctmmo hcuito Kpahe 
i^eHTpa/iHe noTe3e (1/2 ao 1/3 iipeumiKa) Aa 6 m ce no- 
npaBMO o 6 umk iinone Kojy 6pycMMO. Ipy6o 6pymeH>e 
npeKMfla ce Kan je yAy6nHa hcuito Mama oa noTpe6He. 
Bp;io je TeuiKo pehM koumko je to hcuito MaH>e jep he 
ce yn,y6MHa noBehaBaTM m koa <J>mhot 6pyineH>a, ann 
mhoto cnopMje. Koa oi7ie.ua/ia yohnnajeHor F 6poja 
(M3Meny F/5 m F/10) rpy6o 6pymeH>e Tpe6a npeKMHyTM 
Kafl yay6MHa 6yne 1 ao 2 AeceT mhkc mm MaH>a oa 
noTpe6He. Ilo 3aBpineTKy rpy6or 6pymeH>a MopaMO 
flo6po onpaTM orneAano, auaT m paflHM cron. 3aocTaHe 
nn koa Tora Ma m jeflHO 3pHO rpy6or 6pycHor npaxa, 
oho Monce KacHMje Aohn M3Mel)y orneAana m anara m y3 
inKpMny M3rpe6cTM orneAano. Y tom cnynajy npeocraje 
HaM caMO fla <J>mho 6pymeH>e hohobmmo oa nouei Ka, 
a to Monce 3HauMTM /(Ccei aK caTM pa^a Kojn ce Morao 
M36jehn na>K/BMBMjMM npameM m unnihemeM. 

Omho 6pyweH>e 

IlocTynKOM 4 >mhot 6pymeH>a yKnamajy ce Be/iMKe 
HepaBHMHe Ha CTaKny Koje cy iioc/ica 1114 a 6pymeH>a 
rpy6nM 6pycHMM npaxoM koa M3paAe yAyhime. Y3 to 
ce MCTOBpeMeHO iio/iynpeuHMK saKpiiB/bCHOc™ aoboam 
H a >Ke/bCHy BpMjeAHOCT. floroAM um ce Aa oh nociaHe 
npeMaueH (yAyhima npeBeuMKa) He Tpe6a ouajaBa™. 
floBO/bHO je 3aMMjeHMTM MjecTa anara m orueAaua (ffa- 
Kue auaT rope a orueAauo AO/be) m ycKopo he ce yAy- 
6nHa nonera CMamiiBa™. Beh koa (jiMHohe 6pycHor 
npaxa oa #600 ynyhima ce npaKTMHKn He Mnjema, 
6apeM He toumko 6 m Hac to Mopauo 3a6pMH>aBaTM. 
JeAMHa nocueAMi^a nouynpeuHMKa saKpiiB/beHOcm 
KojM 3a HeKOUMKO cm OACTyna oa ohot KojM uceuMMO 
M3paAMTM je koa tbyTHOBor TMna Ayp6MHa npoMjeHa 
>KM>KHe Aau>MHe oahocho Ay>KMHe onjeBM. 36or Tora je 
pesame rjnjeBM Ha Mjepy Ao6po ocTaBMTM ao TpeHyTKa 
KaA orueAauo 6yAe AOBpineHO jep heMO tck TaAa 3Ham 
H>eroBy rouHy ncnnaiy Aau>MHy. Koa 4>mhot 6pymeH>a 
KopMCTe ce Kpahn oempauHu noTe3M (1/4 ao 1/3 
npeuHMKa) mum W noTe3M MCTe Ay>KMHe m uiMpMHe oko 
2 cm. HeKe 6MTHMje pa3UMKe Mel)y H>MMa HeMa, ocmm 
hito W noTe3M noMaucy M36jeraBan>y 30Ha koa 6pycana 
KojM npei ouHO noHaB/bajy CBoje noKpeTe. Ho BpaTMMO 
ce 4 >mhom 6pymeH>y. no 3aBpineTKy rpy6or 6pyineH>a 
npeua3MMO Ha 6pymeH>e ca npBOM (})HHnjoM (jjpaKrjnjoM 
6pycHor npaxa. HanpMMjep, aKO cmo rpy6o 6pycnuM ca 
npaxoM (j)MHohe #120, caA 6pyineH>e HacraB/baMO ca 
npaxoM c})MHohe #220 na #400 mta. 3a CBaKy (jjpaKrjnjy 
Tpe6a noTpoinMTM oko 1 caT paAa Aa 6 m ce yK/iOHMUM 
TparoBM 6pymeH>a npeTxoAHOM <J>paKi^MjoM. Ako 
hmcmo CMrypHM cy cbm TparoBM yKUOH>eHM, 6o/be 
je join Mauo npoAy>KMTM 6pymeH>e. Koa npBe abmjc 
T pM <J>paKi^Mje <J)MHohy noBpinMHe uaKO orjnjeHMMO 


npoMaipaibeM ocymeHe m Ao6po ocBojei/beHe n/ioue 
orueAaua MauMM noBehauoM. L(Mjeua noBpinMHa Mopa 
M3rueAaTM jeAHaKO, 6e3 BehMx you/biiBiix ounehema m 
orpe6oTMHa. 06paTMTe na>Kmy Ha py6 orueAaua jep ce 
oh 6pycn HajcnopMje. YAy6nHe (rouKime mum nMKmnrje 
KaKO ce uecTO Ha3MBajy) 3aocTaue oa rpy6or 6pyinema 
koa nonnpama ce nojaB/byjy m 3 Hnnera m BMine ce He 
Mory yKuoHMTM. KaA ce orueAauo MeTauM3Mpa Mcrany 
ce Kao cmbmuo n/ioue, a CBjeTuo pacnpineHO Ha n>MMa 
KBapn KOHTpacT cuMKe m Mcnnpe Acra/be. 3aTO 6yAMTe 
Bpuo na/K/bMBM koa npoujemiiBama Aa um cy TparoBM 
npeTxoAHe <J>paKAMje yKuoiteHM mum HMcy. Mhotm aMa- 
TepM, noce6 HO ohm HeMCKycHM, He uceue piicKiipa™ na 
ca CBaKOM (})MHohoM 6pycHor npaxa 6pyce A»a uyra 
Ayuce Hero hito je to OBAje npenopyneHO, Aaxue oko Aua 
caia no (JipaKrjMjM. Ha Taj cy Hamm cnrypHM Aa cy cbm 
T paroBM 6pymeH>a npeTxoAHOM (jjpaKrjnjoM yKuoiteHM. 
>KeuM um ko M36jehM OBaj AOAaTHM paA, mo/kcmo cm 
noMohM TaKO Aa Aua KOMaAMha CTaKua, Mel)yco6HO 
6pycMMO HeKOUMKO mm Hyra caMO ohom (jjpaKrjnjoM 
npaxa ca KojoM TpeHyTHO paAMMO. Mo/kcmo cm TaKO 
HanpaBMTM m m-ije/iy cepMjy CTaKanarja Mel)yco6HO 6p- 
yrneHMx caMO ca jeAHOM <J>paKi4MjoM 6pycHor npaxa, 
oa OHe Hajrpy6u>e, ao OHe Haj(})iiHiije. CaA mo/kcmo 
ycnopel)Mua'i M M3rueA nuoue orueAaua m OBaKO M36py- 
ineHor craKa/ma. M3rueAa um n/ioua orueAaua rpy6n>e, 
3HauM Aa TparoBM oa 6pymeH>a rpy6/bOM (jjpaKrjnjoM 
join HMcy yKnomeHM, na 6pymeH>e join Tpe6a HacTaBM- 
tm. OBAje je AOCTa bb/kho Aa craKa/ma 6yAy oa mctc 
B pcTe CTaKua Kao m orneAano. Floral 6pymeH mctmm 
6pycHMM npaxoM Kao m npo3opcKO craKno M3rneAa 
c})MHMje oa n>era jep je TBpl)M na Hac to mo/kc 3aBapaTM. 
noHOBMMO join jeAHOM: aKO hmcmo CMrypHM Aa cy cbm 
T paroBM 6pymeH>a npeTxoAHOM <J>paKi^MjoM yKnomeHM, 
HacTaBMMO 6pymeme CBe aok He 6yAeMO noTnyHO CMry¬ 
pHM Aa cy cbm TparoBM 3aMCTa yKnomeHM. na3MTe Ha 
py6 orueAaua! 

Lfepafla MaTpi/ii^e 3a no/iMpame 

KaA je 4>mho 6pymeme 3aBpmeHO, mo/kcmo npncTy- 
nMTM nounpamy orneAana. /(ok cmo koa 6pymema M3- 
Mel)y Annje CTaKneHe n/ioue HaHocnuM CBe <J>MHMjM m 
<J)MHM jM 6pycHM npax m TaKO CMamMBanM HepaBHMHe 
noBpniMHe orneAana m a/iai a, koa nonnpama nocTynaK 
je HeniTO ApyranMjM. Koa M3paAe npei^M3HMx ohtmukmx 
n/iona Kao auaT 3a nonnpame totobo MCKmynMBO ce 
KopncTM CMona. CMona je HanMe Bpno rycTa l eKyhima 
Koja y TOKy no/mpama MMjema CBoj o6umk 3ajeAHO ca 
nnoxoM orneAana m TaKO joj ce CTanHO npMnaro^aBa. 
Y MH03eMCTBy ce Mory Ha6aBMTM Beh totobc CMone 
3a nonnpame, ho y Hamj aeM/bii to join Hnje Moryhe, 
6apeM He y Ma/iMM KonnuMHaMa, na heMO CMony MopaTM 
npupeAMTH caMM. R)tobo CBaKa Kmnra o M3paAM orne¬ 
Aana m3hocm m noKojn „CBoj” peuem 3a CMony 3a 
nonnpame, ho rnaBHM caciojuM cbmx tmx peuenai a 
yrnaBHOM cy mctm. 3a Hanie orneAano noi pehHO je oko 
1/2 ao 1 kg CMone 3a nonnpame (6on>e hcuito BMine jep 
ce naKO mo/kc AoroAnm Aa npBy Maipi-my oiutctmmo 


BacHOHa 


ACTPOHOMCKM TEJIECKOnM 
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Kana<|>OHMj 

% 

BOcaK 

% 

6iATyMeH 

% 

paflHa 

P10 

70 

29 

30 

35 

P9,5 

60 

39 

25 

30 

P9 

50 

49 

20 

25 

P8,5 

38 

61 

18 

22 

P8 

15 

84 

15 

20 


Ta6ena 4: CacraB aviona 3a nomipaibe 3a noje^MHe 
paflHe TeMnepaType. nocroijM ce oflHOce Ha TearwHy 
nojeflMHMx cacTojana. 


na heMO MopaTM M3papMTM HOBy). Ha6aBMMO 3aTO oim- 
jepehe cacrojKe: 6MTyMeH oko 1 kg, Kajiacjjomij oko 1 
kg, memabM BOcaK oko 50 po 100 g. 

BMTyMeH Mopa 6 mtm TBpp. HeMoj'ie KynoBaTM 
TeKyhn 611'iyMeH kojm ce kopmctm 3a npeMaaiiBarbe 
noflOBa, ayTOMo6n/ia m c;i. Beh KpyTM 611'i yMeH kojm 
ce Mopa toiimtm Ha Ba-rpii. Bp;io po6ap je 611'i yMeH 3a 
jbenjbeH>e kpobhmx jiciichkii, a jim ra je tchiko KynMTM 
y KOJiMHMHaMa m3h>mm op 25 kg. nocrojM jim y Bamoj 
6 jim3mhm HeKO rpaflMBMHiTe, noKyuiajTe aaMOJiiiTii 
paflHMKe pa BaM pajy KOMapMh Te, 3a Bac pparoujerie, 
up hc Mace. Bp/10 je po6pa m upria crojiapcKa CMo;ia 
Koja ce MO>Ke po6mtm m y msuimm KOJiMHMHaMa a/iw je 
OHa 3H3THO CKyiuba op OnTyMeHa. 

CMo;iy 3a nojiMpaite po6mt heMO TaKO pa y HeKoj 
CTapoj nocypM pacTonMMO 6nTyMeH, na My 33tmm po- 
pajeMO Kajiacjjomij poK CMo;ia He nocraHe pobojbho 
TBppa, Kano ce to y ohtmhkom >KaproHy Ka>Ke. TBppohy 
mojkcmo OTnpMjiMKe oppepMTM TaKO pa Maay KOJiMHMHy 
pacioiHbCHe CMo;ie ox/iapiiMO TeKyhoM bopom m OHpa y 
H>y noKyuiaMO yTMCHyTM HOKaT. Crvio/ia je OTupujuiKe 
po6pe TBpflohe Kap HOKaT tchiko yjiaau y H>y. Ako Mpe 
jiarario, npeMeKaHa je m ipe6a popa - rn join Kajiocjjomija, 
mjim je OTBpflHyTM pyroTpajHMM KyxarbeM. Ako HOKaT m 
kop jaKor npMTMCKa ocraBjba caMO iijiu-raK Tpar, CMo;ia 
je npeTBfla m ipe6a je OMeKinaTM popaBaiteM 6ii'ryMeria. 
He noMa>Ke ;im hm to (hito je hpmjimhho HeBjepojaTHo) 
Moacere popaTM hckojimko Kami TepneHTMHa, ho onpe- 
3ho, jep m Ma;ia KOJiumiria TepneHTMHa jaKO OMeKina 
CMo;iy. 

TBppoha CMo;ie jaKO obmcm o Ban>CKoj reMnepa- 
Typn. Ca nopacTOM TeMnepaType crvio/ia Harao nocTaje 
MeKina, TaKO pa CMo;ia Koja je po6pa 3a pap, Ha coOHoj 
TeMnepaTypn (oko 20 ci ymbCBa), MO>Ke Beh Kop 24 m;im 
25 crynibeBa 6 mtm npeMeKaHa, a ncnop 18 npeTBppa. 
Y TahejiM 4 paTM cy peueimi 3a CMo;iy 3a iiojiiiparbe. 

Kap cmo „CKyxa;ui” CMo;iy JKejberie TBppohe, mo- 
>KeMO npncTynnTM M3papn Marpime 3a iiojuiparbe. 
Marpimy 3a iiojuiparbe mhhm c;ioj cmo/ic pe6eo 3 po 
8 mm, Kojn CBojoM aaKpiiBjbeHOinhy cjuijepii 06/1 mk 
njione orjiepajia. 

06mhho ce OBaj c;ioj cmo/ic HaHarna Ha ajiar 3 a 
6pyuieH>e jep oh Beh mm 3 norpeOHy aaKpiiBjbeHOcr 
nopjiore, a jim ce Kao nop/iora 3a CMo;iy moikc kopmctmtm 
m ppyrM KOMap CTaKjia, Mei a/ia mjim 01 . Bmtho je pa ce 
pehjbMHa c/ioja cmo/ic He Miijerba 3HanajHO op cpepMHe 


po py6a nopjiore (pemiMO He BMine op oko 1 mm), fla 
6 m ce MaTpMija 6p>Ke iipiijiarol)aBajia iijiomi ouiepa/ia, 
Ha meHoj noBpuiMHM M3pe3yjy ce KBappai iihii bcjimhm- 
He 15 po 25 mm, obmcho o bcjimhmhm oniepa/ia, Kop 
nera je Ba>KHO pa ce cpepMHa nopjiore Hajiaaii y 6 jim- 
3mhm py6a cpepMiHH>er KBappamha (cjuiKa 18, 18a) 
Kano 6m ce M36jeraa nojaBa 30Ha Ha ii/iomi ouiepa/ia. 
HajjepHOCTaBHMjn Hamm M3pape Maipiiue je pa ce no 
py6y ajiara aajiiijeiiii TpaKa MacHor namipa Koja 3a 
oko 1 cm Bnpn M3Hap py6a ropn>e (aaKpMBjbCHe) njione 
ajiara. 

Cap npiipepiiMO m CMjecy npaxa 3a iiojuiparbe m 
B ope TaKO pa /inmi Ha piijei Ko 6;iaio. He popajie npe- 
BMine Bope jep he OHa, 6apeM y iioueTKy iiojuiparba, 
caMO CMeTaTM m ycnopaBaTM upouec iiojuiparba. PacTO- 
iijbCHa crvio/ia 3a iiojuiparbe yjrnje ce y OBaKO M3pal)eH 
Ka/iyn TaKO pa i Bopii c;ioj pe6jbiiHe 7 po 8 mm. Cbiojia 
He CMMje 6 mtm npeBpyha pa nopjiora He 6 m nyKjia, a 
po6po je pa ce m nopjiora 3arpMje Ha 30 po 40 crymbeBa 
U,e;i3iijyca (iaMaH tojimko pa ce join MO>Ke pp>Ka™ y 
pypn). Cbiojia ce 3arpnje caMO tojimko pa jiaraHO 'rene, 
Kao Mep. Kap je crvio/ia yjiMBeHa y Ka;iyn, Tpe6a iipii- 
HeKai ii pok ce tojimko He ox/iapii pa BMine He moikc 
T ehn, a jim pa join 6ype MeKaHa. Y MehyBpeMCHy luioiy 
oraepajia HaMaiKeMO npMje iipMiipeMjbeHOM cMjecoM 
Bope m npaxa 3a iiojuiparbe. Kap CMOJia pobojbho OTBp- 
PHe, yKjiOHMMO iiamip ca py6a nopjiore m Ha CMOJiy 
cnycTMMO oraepajio, na3ehM npii tomc pa ncnop H>era 
He 3aocTaHy Mjexypii 3paKa. Haj6ojbe je pa ra cnycTMMO 
koco TaKO pa popiipHe CMOJiy Ha jepHOM py6y nopjiore 
na pa OHpa nojiaraHO poBepeMO orjiepajio y koht3kt 
ca mijejiOM noBpuiMHOM CMOJie. Kop Tora orjiepajio 
MMneMO jiaraHMM Kpy>KHiiM noTe3MMa m nocTeneHO 
noBehaBaMO npMTMcaK Ha H>era. HaBjia>KMMO jim 
bopom 3apH>y CTpaHy oraepajia jiMjeno he ce BMpjeTM 
KojM pMjejiOBM oraepajia cy y popMpy ca cmojiom, a KojM 
join HMcy. fliijejiOBM KojM cy y KOHTaKTy ca cmojiom 
M 3rjiepajy cacBMM up ho. Kop obot nocTynKa pmo CMOJie 
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CnMKa 18. nocTynaK M3pafle MaTpuiqe 3a nomnpaibe 


ACTPOHOMCKM TEJlECKOnM 


BacHOHa 




fiaaat 
tro 
qagcp 

near 


Cni/iKa 18a. nonowaj KBappaTuha CMOne 3a noni/ipait>e 

6mt he MCTMCHyT npeKO py 6 a ncwiore, a 44 e 6 aaiHa 
caoja CMoae he ce CMaiwiTM, aan Ha to ce He rpe 6 a 
o6a3MpaTM. OxaaflM an ce CMoaa npeBnuie, Taxo fla hh 
y3 BeaMKM npnTMcaK BMHie He ycnnjeBaMO no 6 oa>uia'i M 
KOHTaKT oraewaaa m CMoae, CMoay 3arpnjeM0 ypaaa- 
H>eM y ronay BOfly. Ten Kafl je orae^aao ca cbmm cbojhm 
flMjeaoBMMa y KOHTaKTy ca CMoaoM, OBaj 44110 nocaa 
je 3aBpmeH. 3aocTaHe a m npii tomc HCKoaiiKo Maaiix 
Mjexypnha 3paKa, He Behnx 044 oko 1 mm, Ha h>mx ce 
He 'ipehaMO o 6 a 3 MpaTM. Orae^aao ca^ oabojmmo 044 
CMoae, onepeMO m oa/io>kmmo Ha CTpaHy. Ha CMoan 
cafl MopaMO M 3 pe 3 aTM KBa 44 pamhe. Haj 6 oa>e je 44 a np- 
bo HeKMM ouiTpMM npeflMeTOM 3 ai 4 praM 0 mmnje no 
KojnMa heMO pe3aTM. CaMO pe3aH>e Bpao je npa>aB no- 
cao m Haj 6 oa>e je 44 a ce pa^n BaHM m y CTapoM om)ony. 
npBO OHITpMM HO>KeM yKaOHMMO BMHiaK CMoae Kojn je 
KOfl <J)opMMpaHja MaTpmje 6 mo iicniCHyr npeKO py 6 a 
noflaore m to Taxo 44 a je Oflpe3aHM py 6 CMoae Maao 
3aKouieH npeMa rope (npenHMK ropae naowe CMoae 
r i pe 6 a 6 mtm hchito Manai (1 m 2 mm) 044 npenHMKa 
oraeAaaa). KBa 44 pamhe M3pe3yjeMO ohitpmm hokcm 
H aMa3aHMM canyHMi 40 M nan ctimhhmm aaaroM. CMoaa 
He CMnje 6 mtm npex/ia^Ha jep he imane nyi 4 am Kao 
CTaKTio. He noKymaBajTe jeflHMM pe30M M344y6cm 
mijeaii KaHaa Kojn rpe 6 a 6 mtm urapoK 3 m 4 mm m 
mcto ToaMKo flyhoK, Beh CBaKMM pe30M 3ape>KnTe 
oko 1 mm y flyhioiy. IIorpehHO je 4400 a Bje*: 6 e 
44 a 6 m ce OBaj nocrynaK M3Bje>K6ao. Hecio nyia ce 
floroflM 44 a ce KOfl ype3MBaH>a yHMHiTM Maipra^a na je 
noipehHO m3;imtm HOBy. K 044 ype3MBaH>a cm mokcmo 
noMohM Ha HCKoaiiKo HanMHa. Mokcmo HanpMMjep 
KaHaae mctohmtm CTapMM aeMiiaoM, na caMO pyhoBe 
nonpaBMTM hokcm. HeuiTO BMHie nocaa M3MCKyje 
M3pafla apBCHor Kaayna y Kojn ce anjeBajy naonMi^e 
CMoae iio'ipehHwx flMMeH3Mja, Koje ce 3amM Harao 
3 arpnjy Ha naaMCHy m 3aaMjene Ha noflaory. Tehereau 
iipenopyaa MCKayniBO OBaj HanMH M3pafle Ma - rpni 4 a 
3a noawpaBbe, a m 3 CBojer MCKycTBa Mory pehn 44 a ce 
Ha Taj h a L i h h 3anoa HajaaKuie M3pal)yje Maipra^a Koja 
o6mhho 044 npBe Mcna^He 044 a n who. 

Kafl cy KaHaaw totobm, 3arpMjeMO Marpimy y to- 
naoj BOflM (30 440 40 ci yiiBbCBa) m Ha H>y nocTaBMMO 
orae^aao npeMa3aHO CMjecoM 3a noaiipaBbe. Orae^aao 


onTepemMO ca HCKoaiiKo kg repoa m TaKo ocTaBMMO 
flOK ce CMoaa He oxaaflM, aanae oko werBpr m noaa 
caia. OBaj nocTynaK Ha 3 MBa ce ioiiao npeuiaBbe m 
oh ocnrypaBa noflyflapHOCT naowa CMoae m oraeaaaa 
npnje nowoKa pa^a (t3b. KOHTaKT). Hnje an KOHTaKT 
flo6ap, orae^aao he ce Heje^HoaMKo noanpa™, a 
AohMBeHa naowa 6 mt he HenpaBiiaHa m rpehar he 
yaoKMTM mhoto 'ipy^a 44a ce bbch o6hmk nonpaBM 
Ha c<j)epy. flo6ap KOHTaKT HajBammjn je 3 a yenjex 
iioawpaFba m KacHMjer KopMrapaH>a 3 pi 4 aaHe naowe. 
Ocmm ronaoi npeuiaBba nocTojM m xaaflHO npeuiaBbe 
Koje ce npMMeifcyje y nay 3 aMa K044 noanpaiBa, Kafl je 
KOHTaKT Beh nocTMTHyT, na ra caMO Tpe6a cawyBam. 
K044 xaaflHor iipeuiaFba je^HOCTaBHO ce orae^aao npe- 
Ma 3 aHO CMjecoM 3 a iioawpaFbe nociaBM Ha Ma'ipimy 
m onrepeTM Kao m koa lonaor npeuiaBba, aaw ce ca^a 
TaKo ocTaBM hcko/ihko ca™ i-iai-i naK m npeKO Hohn. 
npn TOMe Tpe6a na 3 MTM ^a ce CMjeca 3 a iioaopaBbe He 
ocyuiM na je flo6po py6 oraeAaaa m Ma'i pime OMOTaTM 
B 7 ia>KHOM KpnoM. OcyniM a m ce CMjeca 3 a noawpaBbe, 
CMoaa he ce 3 aaMjeiiM'iM Ha oaKao m koa noKymaja 
oflBajafta oraeAaaa Hajnemhe floaa 3 M flo aoMa>eBba 

Ma'ipiiLie. 

riojiMpaH>e 


Kafl je Marpima cnpeMHa 3a iioaopaBbe, npnnpe- 
mmmo CMjecy BOfle m npaxa 3a iioanpaBbe. Y Maao 
BOfle pa3MyTMMO HCKoaiiKO >KaM l i 1114a npaxa 3a no- 
anpaHje Taxo 44a aohiijeMO piijciKy naciy Kojy Ha 
orae^aao HaHOCMMO >khmhmi40m. IIoaiipaFbe 3ano- 
HMH>eMO ca MaTpMi40M Aoa>e, aanae y mctom noao- 
>Kajy Kao m K044 6pymeH>a oraeaaaa. Kopmctmmo W 
noTe3e epeflae fly>KMHe, m Kao m K044 6pyuieH,a, Me- 
l)yco6HO 3aKpeheMO orae^aao m aaa'i (MaTpra4y). 
K044 noaiipaBba je omop KperaiKy oraeaaaa necTO 
mhoto Behn Hero K044 6pyuieH,a, aaii to Hac He Tpe6a 
3a6pMHjaBaTM aKO je omop jeAHOaiinaH. MeFiyniM, 
3anMHje an orae^aao nan nocKaKyje, to je crnypaH 
3HaK 44a KOHTaKT M3MeF)y iiaone orae44aaa m CMoae HMje 
44o6ap na Tpe6a hohobmtm ronao npemaHje. Ako je 
omop K044 noaiipaBba iipeBeaiiK, mokcmo K044 ronaor 
npeuianja ii3Mef)y oraeaaaa m CMoae yMemyrn KOMafl 
Mpe>KMi4e 3 a KOMapi4e m npMTMCKOM je ymcHym y 
CMoay. Mpe>KMi4y HapaBHO HaMaxeMO CMjecoM 3a 
noaiipaBbe, 44a ce He 3aanjeiiM. Mpe>KMi4y yKaoHMMO m 
xaa44HMM npemaHjeM nonpaBMMO KOHTaKT. noBpuiMHa 
KBa44pamha CMoae ca44 je no44iijea>eHa Ha mhohitbo 
M aaiix KBa44pamha Kojn CMaH>yjy omop K044 noaiipaBba 
m OMoryhaBajy aanuie 044p>KaBaHje KOHTaKTa. K044 aome 



C/iMKa 19. JepHOCTaBaH TecT i/icnoni/ipaHOCTi/i 


BacHOHa 


ACTPOHOMCKM TEJIECKOnM 



TexHMKe no/mpaHja ohm MeJjytMM Mory 6mtm y3poKOM 
T3B. MMKpoxpanaBOCTM iinowe Koja mo>kc noKBapMTM 
KBajiMTeTy cjimkc 6yn,yher ornejjana. OHa ce o6mhho ja- 
B/ba KOfl <J)opcMpaHor iionMpaiba BehMM npMTMCKOM m 
6p3MHOM m 3aio KOfl nonopaifca He Tpe6a >KypnTM. 

Beh HaKOH jjece'tax MMHyTa pajja noBpuiMHa oivie- 
jjana iiowt he ce cjajMTM. Kajj je a/iai jjojbe, iionMpaibe 
o6mhho noHMHje ojj cpe/jime. fla ce oiviejjajio no-rnyHO 
McnoHMpa, noTpehHO je y npocjeKy 6 jjo 10 caTM. Y no- 
neTKy no/iMpaFba ;iaKO heMO npaTMTM Kano Hanpe/jyje 
nonopaiBe axo ornejjano OKpeHeMO npeMa CBjeniy m 
noBehanoM upoMa-tpaMO H>eroBy noBpuiMHy. Join He- 
McnojiMpaHe xpanaBOCTM 3aocia;ie op, (Jjmhot 6pyiue- 
H>a BMfle ce Kao cmthc TaMHe TOHKMije. I Ipejj xpaj no- 
jinpaiba obmx TOHKMi^a je Ma;io m tchiko ce ona>Kajy, 
a;iw ce 3aro kojj Me - tanM3MpaH>a Mory nojaBMTM Kao 
MyTHoha noBpuiMHe ornejjana. He >KypnTe 3aTO ca 3a- 
BpmeTKOM nonopaifca. Mhoio CMiypHMjM tcct Mcno- 
jiMpaHOCTM iinowe je <}>OKycMpaH>e c;imkc >KapHe hmtm 
cwja/iMLie mjim Cymja Ha Mcno/iwpaHy iinowy. Ha jjohpo 
McnojiMpaHOj nnoHM cjiMKa hmtm jejjBa he ce BMjjjeTM. 
IIojaBjbyjy hm ce yHyxap c/imkc cjajHe TOHKMije, to cy 
upeoctajie pynMije op 6pyineH>a m OHe cy CMrypaH 3Hax 
jja nojmpaH>e jom HMje 3aBpmeHO. 

Ako HaKOH hcko/imko caTM noBMpafta Ha py6y 
ocTaje mhoto TOHKMija Koje tchiko M3/ia3e, mojkcmo 
3aMMjeHMTM no;io>Kaj ornejjana m Ma'tpMije. Kajj je 
onie/jajio poibe, MaxpMija BMine CKMjja py6 onie/jajia 
na he oh ycKopo 6mtm McnpaBHO Mcno/iopaH. Ten nap, 
je ornejjano CKopo cacBMM McnonopaHO, npncTyna ce 
onTMHKMM KOH'ipo/iaMa m KopeKijMjaMa o6;iMKa iinowe 
ornejjana. To ce papo 36or Tora hito npepaHa xompojia 
flOBOflM po noKyinaja KopeKijMje, a Kajj je onie/jajio 
flohpo KopMTMpaHO aMaiep ce tchiko o/jjiyiyje 3a 
HacTaBax nonopaifca jja 6m yKHOHMO upeoctajie toh- 
KMije op 6pyineH>a. Pe3y;n a-i je onie/jajio ca jjohpo ko- 
pMTMpaHOM nnoHOM, a;io m mhohitbom TOHKMija Koje 
pacnpmyjy CBjeTjio m KBape KompacT chmkc, nocehHO 
KOfl n/iaHCi a mjim Mjeceua. A Kaxo ce TOHKMije o6mhho 
Hauio nojaBe HaKOH anyMMHM3aipije oiviejjajia, Koja 
HMje je<j)TMHa, tchiko pa he onie/jajio MKajj 6mtm po 
Kpaja McnojiMpaHO. TaKBO ornejjano M3Bop je mhotmx 
pa30HapaH>a m 6ojxe pa ra HCMa'ie. 3a-ro iipMweKaj'te ca 
onTMHKMM KOH'i po/iaMa j],ok onie/jajio He 6yn,e noTnyHO 
McnojiMpaHO. Ta/ja ce mmpho mojkoic hocbctmtm Kope- 
Ki^njaMa, He pa3MMHUbajyhM o tomc xohe hm ce TOHKMije 
M3ry6MTM mjim He. 

AiviaTepcKa M3pa^a OKy/iapa 

Maxo M3pajja coHMBa HMje Teaca op M3pajje ouie- 
jjana, OHa MMa CBoje cneijMijjMHHOCTM. Kao npBO, co- 
HMBa oxyjiapa 3Harao cy Malta op onie/jajia m o6mhho 
cy npeHHMKa M3Mel)y 5 m 30 mm. OBaxo Mane onTM- 
HKe ejieMCH'ie He mojkcmo M3pal)MBaTM tcxhmkom Koja 
ce KopMCTM 3a ornejjano. CoHMBa ce o6mhho M3pal)yjy 
Taxo pa ce ajiar MOHTMpa Ha ocoBMHy Koja ce npn- 
KjiaflHMM motopom OKpehe. Ep3MHa oxpe'taiba pacTe ca 
CMaBbCBbCM npeiHMKa coHMBa m 3a cohmbo HaBefleHMx 
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C/iuKa 20. JeflHOCTaBHM TunoBu oxy/iapa 3a caMorpa- 
flH>y (ropibu pen XajreHCOB u PaMCfleHOB oxy/iap) 

npeHHMKa Kpehe ce M3Mel)y hckohmko /jece'iaxa m hcko- 
jimko CTOTMHa OKpeia y MMHyTM. nopej], Tora, Kaxo ce 
cohmbo cacTojM op flBMje iuio^jc, noipe6HO je na3MTM 
Ha TbMXOBy KOHI^eHTpMHHOCT, MJIM TO 3aBpmeTKy 
M3paj],e coHMBa M3BpuiMTM HjCho uempopaBbe. 3a 
o6a nocTynxa noipe6aH je jjo/ja'iHM npMhop. Ho, 
HajBeha noTeuiKoha tom y hmibchmi^m pa cy coiMBa y 
BehMHM oxyjiapa M3pal)eHa op hckohmko BpcTa onTM- 
hkmx ci axajia Kaxo 6 m ce Koporopajic KpoMaTCKa m 
flpyre a6epai^Mje oxyjiapa. Kaxo je omtihiko CTaKHO 
y Harnoj 3CMjhM npaKTMHHO HeMoryhe Ha6aBMTM y 
MajIMM KOHMHMHaMa, HITO yOCTaHOM HM y MH03eMCTBy 
HMje je/jHOCTaBHO, jep ce omtihiko CTaxno yuiaBHOM 
npoj],aje y 6noKOBMMa tokmhc necc'i ax kg, cacBMM je 
jacHO pa aMaiepcKO 6pyHieHje oxyjiapa HMje jecjj'iMH 
xo6m. KMHorpaM o6mhhot oiitihikoi craxjia CTojM 
oko 100 EUR, a ciieuMjajma craxjia Mory KouiTaTM m 
HB a/jeceTax iiyra BMine. IIIto OHfla ynMHMTM? npBO, 
m HajjeflHOCTaBHMje je mckopmctmtm oxyjiap CTapor 
H,yp6MHa mhm HBOuie/ja. Obm oxyjiapii y npaBMjiy cy 
flOBOJbHO KBanMTeTHM 3a ji,yp6MH onMcaH y obom npM- 
pyHHMKy. BehMHa obmx oxyjiapa je T3B. KejiepoBor tm- 
na, KojM ce iiOHeKa/j Ha3MBa m axpoMaTCKM PaMC/jeHOB 
oxyjiap, anM ce Mory Hahn m ei 30TiHiHe M3Beji,6e, noce- 
6 ho Ha flBorneflMMa pycxe npoM3BOHH.e. Oxyjiapo jjbo- 
uie/ja o6mhho 3aji,OBOJbaBajy Ha ji,yp6MHMMa koji, Kojnx 
F 6poj HMje MaibM op 8 mhm 7, anM MMa m nouiMjMx. Max 
m Kynixa m pacraBjhaibe hobot HBOuie/ja iiciuiaTM ce 
ycnopeflMMO hm oiijeHy pnovnopa pycxe npoM3BOflH>e 
m oxyjiapa Kojer MopaMO KynoBara m 3 MH03eMCTBa. Y 
CBaxoM cnynajy, axo KynyjeTe hboivich, yjjpyjxi-ne ce ca 
npMjaTejbeM, mhm jjpyry nonoBMijy jjBOuiejja mckopm- 
CTMTe Kao TpajKMHO. 

nopeji, Tora, mojkcmo noKyiuaTM y npojjaBaoHM- 
uaMa pa6jbeHMx CTBapM KynMTM jjBOiviejj, noBehajio, 
o6jeKTMBe CTapox 4>oroaiiapara m ch. HapaBHO axo 
cy no ijnjeHn npMCTynaHHM. OOjeKTMB <j)OToanapaTa 
MOHce ce y Hy>x/jM ynoTpnje6MTn Kao oxyjiap 3a Majio 
iiOBchaBbe, ann ce He mojkc yHanpiije/j pehn xohe hm 
o/jpeljeHM ohjeKTMB pain jjo6py CHMKy mhm Hehe. To 
ce je/jHOcraBHO Mopa Mcnpo6aTM. Ilope/j Tora, op 
caxynjbeHMx oiitihikmx jjiijejiOBa mojkcmo noKyiuaTM 
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c/io/xmtm hcxm oxy/iap. M Ty je HeMoryhe iipeABMAje'm 
Mcxofl. CaMO npo6a Ha HarneM Ayp6nHy MO>xe noKa3aTM 
Aa /in TaKO c/iokchm OKy/iap Aaje aaAOBO/baBajyhy 
c/inxy mm He. Oa caxyn/beHiix coHMBa mokcmo 
npo6aTM cacTaBMTM je^aH oa Heiiipii Tuna OKy/iapa: 
jedHocmaena comma, Xajeencoe OKynap, PaMcdenoe 
OKynap u CumempuHHU OKynap. 

Cbm ocTa/in tmhobm OKy;iapa aaxiiijeBajy Mel)yco- 
6 ho ycK;ial)eHa coHMBa tohho nponMcaHMx ohtmhxmx 
CB ojcTaBa m Ty ce c/iaia/bCM m 3 HacyMMije caxyn/beHiix 
Awje/iOBa hmuitb He mo>kc HanpaBMTM. 

Je^HOCTaBHa com/iea 

Je^HOCTaBHO cohmbo, o6mhho n/iaHKOHBCKCHO, 
MO>Ke ce KopncTHTM 3a Be/iMKa noBehaH>a. Hiije xo- 
pMTMpaHO Ha 6ojy, na Haj6o/i>e pa/a-i xoa AyphiiHa 
bc/imkoi F 6poja, HanpMMjep xoa pe<}>paxTopa. 06 mhho 
ce KopncTM 3a Be/mxa noBehaiba. HeAOCTarax mm 
je Ma;ieHO BMflHO no/be Ao6pe c/inxe Koje ce Kpehe 
M3Mel)y 15 m 25 CTymteBa. I IpeAHOCt mm je Be/mxa 
yAa/beHOO M3/ia3HOi OTBopa oa 3aflH>e n/ione coHMBa, 
Koja je OTnpMTiMKe jeAHaxa >xn>XHoj nanmmi coHMBa. 
Koa OKy;iapa Ma/inx >xm>xhmx nanmna obo HMje 3a- 
HeMapMBa npe^HOCT, na axo iiMaie pe<}>paxTop, CBaxaxo 
pa3MOTpnTe m OBaj ran oxyaapa. Koa obot TMna oxy/iapa 
paBHa CTpaHa (mm CTpaHa Maine 3axpMB/beHOCTM, 
axo coHMBa HMje n/iaHXOHBexcHa) oxpehe ce npeMa 
o6jexTMBy. 

XajreHCOB OKynap 

XajreHCOB oxy/iap cacTojM ce on A^a no3MTMBHa 
coHMBa, o6mhho n/iaHXOHBexcHor o6/mxa. Oh je 3acHO- 
BaH Ha iipiiHHMiiy /(a je xoMhiiHauiija A«a coHMBa, 
M3patieHa on mctc BpcTe ctax/ia, axpoMaraHHa yxo/inxo 
cy Ta flBa coHMBa pa3MaxHyTa 3a iio/iOBiinyshpoja CBojnx 
>xm>xhmx nanmna. flpyraM pnjeniiMa, axo je >xn>XHa 
nanmna npBor coHMBa FI, a flpyror coHMBa F2, OH^a 
heMO axpoMaTCXM oxy/iap ao6mtm axo mx nocTaBMMO Ha 
pa3Maxo nD= (FI + F2)/2. Haj^emhece3aOBaj oxy/iap 
xopncTe flBa coHMBa HMje >xn>XHe Aa/bMHe cy y OflHOcy 
1:3, npM h cm y je cohmbo Maine >xn>XHe Aa/bMHe 6/in>xe 
oxy. Obo je TMn T3B. HeraTMBHor oxy/iapa, hito 3HanM p,a 
My ce >XM>XHa nanmna Ha/ia.3ii ii3Mel)y coHMBa oxy/iapa. 
Koa no3MTMBHMx oxy/iapa (upeocta/ia TpM TMna oxy/iapa 
onncaHa y obom Awje/iy cy no3MTMBHa) >xn>XHa nanmna 
Ha/ia3M ce ncnpeA npBor conMBa oxy/iapa, na ce OBaxaB 
oxy/iap MO>xe xopmctmtm m xao noBeha/io. Xna/beHCCT 
M3/ia3Hor OTBopa on 3aflH>e n/ione conMBa oxy/iapa je 
3HaTHO Man>a on OHe xoa jeAHOCiaBHOi conMBa m m3hocm 
oxo 0,3 >XM>XHe Aa/bMHe oxy/iapa. XajreHCOB oxy/iap MMa 
Be/inxo BMflHO no/be, hcxm nyTa m no 50 CTynibeBa. Ha 
>xaziocT, XBa/iMTeTa c/raxe oipaHiineHa je aOepaijnjaMa 
na OBaj oxy/iap HMje Moryhe xopmctmtm xoa F OpojeBa 
MaH>Mx on 10, a Haj6o/be pa/ai Ha pecJipaxTopnMa. 
M3 mctmx pa3/iora oxy/iapn obot TMna He pajje ce ca 
/xmjxhmm /(a/bMHaMa MaH>MM oa oxo 15 mm. BehnHa 
jeflHOCTaBHMx MMxpocxoncxnx oxy/iapa obot je TMna. 


PaMCgeHOB OKynap 

M OBaj oxy/iap 3acHOBaH je Ha mctom iipiiHumiy 
axpoMaTMHHOCTM xao m XajreHCOB oxy/iap, aim je 3a 
pa3/iMxy on n>era no3MTMBaH. PaMCfleHOB oxy/iap ca- 
CTojn ce on ABa MAemnnHa n/iaHXOHBexcHa conMBa c 
TpOycMMa oxpeHyTMM je«aH npeMa spyroMe m pa3Ma- 
XHyTMM 3a 2/3 no 3/4 >xn>XHe nanmne je/(Hor conMBa. 
Bmaho no/be hchito je Behe, no 30 CTynibeBa, a MO>xe 
ce xopmctmtm n Ha pe<}>ziexTopMMa no F 6poja 7 mzim 
6. OBaj oxy/iap 3acHMBa ce Ha iipiiHuiiny «a «Ba MCTa 
coHMBa, pa3MaxHyia 3a CBojy >xn>XHy nanmny, TBope 
axpoMaTCXM oxy/iap. Ho, xaxo je y tom nozio>xajy 
M3/ia3HM otbop Ha 3a/(iboj ii/iohm M3/ia3Hor conMBa, 
CMaibyje ce Ma/io pa3Max ii3Mel)y coniiBa «a 6m ce 
M3/ia3HM OTBop OflMaxHyo on 3a/(H,er conMBa, hito 
peay/mipa rope cnoMeHyTMM pa3MaxoM ii3Mel)y 
coHMBa. Y tom c/iyiajy M3/ia3Hii otbop 6/ni3y je 3a/(iboj 
ii/iohm oxy/iapa, o6mhho 0,1 «o 0,2 >XM>XHe nanmne 
oxy/iapa M3a H>e. >KM>XHy nanmny xoMOiiHaniije «Ba 
co hub a MO>xeMO napamynam m3 4>opMy/ie 3a >XM>XHy 
Aa/bMHy ABa TaHxa coniiBa, aim je 6o/be M3MjepMTM 
>XM>XHy Aa/bMHy M3pal)eHor oxy/iapa, Hanp. MjepeibeM 
iipeHHMxa M3/ia.3Hor OTBopa oxy/iapa. floOpM oxy/ia- 
pM Mory ce ao6mtm axo coniiBa m HMcy cacBMM 
n/iaHXOBexcHa, na nax m axo mm ce >XM>XHe Aa/bMHe 
Ma/io pa3/uixyjy. Kao m npiije, caMO npo6a Ha Ayp6nHy 
noxa3yje Aa jim je M3pal)eHM oxy/iap ycnno mm HMje. 
Obo je OA/nraaH oxy/iap 3a 'i pa>KM/io! 

Ci/iivieTpi/iHHi/i OKynap 

HMaMO im cpehy Aa cmo HaOaBM/m Aea MCTa mm 
c/iMHHa axpoMaTexa coniiBa, mo/xcmo oa h>mx Hanpa¬ 
BMTM CMMeTpMHHM oxy/iap. CoHMBa jeAHOCTaBHO 
MOHTMpaMO Taxo Aa cy mm Tp6ycM oxpeHyTM jeAaH 
npeMa APyroM Taxo Aa ce cxopo Aorany (0,1 ao 1 
mm pa3Maxa cacBMM 3aAOBO/baBa). na3MTe Aa ce He 
AOTaxHy, jep he ce cohmbo oihtctmtm. OBaxaB oxy/iap 
MMa BeziMXO bmaho no/be, hcxm iiyra m ao 50 CTynibeBa, 
BeziMxy yAa/beHOCT M3/ia.3Hor OTBopa (oxo 0,8 >XM>XHe 
Aa/bMHe) m yr/iaBHOM Ao6po paAM Ha BehnHM AyphnHa 
AO F 6poja 5 it/ 1 it nax 4. Hexn nyia ce OBaj oxy/iap 
norpeuiHO Ha3MBa Plossl. 

flaxne, axo MMaie CTapnx coniiBa, CBaxaxo noxy- 
rnajTe HeiHTO c/io/xmim jep yBMjex nocrojM rnaHca 
Aa ce Aohnje ynoipeOiiB oxy/iap. npouiBp/baTe no 
AyhaHMMa ca pa6/beHOM pohoM, 4 >oto AyhaHMMa m 
c/i. nnTajTe po/(6iiHy, MO>XAa hctxo MMa pa36MjeHM 
ABorneA mm cnmmy cnpaBy. M nycTMTe mbhitm Ha 
Bo/by. 3auiTO Hanp. He 6m oa pycxe „Tpy6e” 10 x 30 
y3ezm oxy/iap 3a CBoj acTpoHOMCXM Ayp6MH (o/yuiHaH 
oxy/iap), oa co hub a m3 oxpe'iana c/uixe re Mere Tpy6e 
cacTaBM/iM CMMe'ipiiHHM oxy/iap m Momiipa/m Ha 
■rpy6y xojy heie OHAa ynoTpMje6MTM xao 'ipa/xii/io? 
3a Ty CBpxy MO>xeTe M3paAMTM m PaMCAOHOB oxy/iap. 
Tpy6a je AOAyine yHMiHTeHa, aim no6mm CTe oxy/iap m 
ipa>KM/io y3 yMjepeHy nojeHy. 
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MoHTama Te/iecKona 


3a«aTaK Moicraace 'le/iecKona je op;p>KaBaH>e y 
w^ea/iHOM oflHOcy e/ieMCHa'ia oiitmukoi cyciaBa, re 
44a OMoryhaBa iv^arbe pa3HMx TonaKa He6ecKe cc|)epe. 
Ochobhm yBjeTM Koje Mopa 3aHOBo;baBa'in ^o6pa moh- 
Ta*a 'ic/iecKoiia cy: 

• Be/iMKa C'ia6n;iHOC'i m KpyTOCT KOHCipyKLiMje 

• /iaKoha m npeijM3HOCT noMMi^aita y o6nje ocm 

• 6a;iaHcnpaHoci, Te>KMiiiTa ce Mopajy Ha;ia3M'iM y 
ocaMa noMMi^aita 

• MoryhHOCT Bpmeifca npoMaTpaita 044 xopM30HTa 440 
3eHMTa y cbmm npaBi^MMa 

• KOMnaKTHOCT KOHC'ipyKLiMje, Koja OMoryhaBa 6o;i>e 
KopMmheifce npocTopa, naiouH TpaHcnopT m Behy 
KpyTOCT 

• MoryhHOCT yp;o6Hor npoMaTpaita y cbmm no;io>Ka- 
jMMa 'ic/iecKoiia 

• je^HOCTaBHOCT KOHC'ipyKLiwje re npMMjeHa jec|viMHMx 
Ma'iepwja/ia 

O44 HacTaHKa 'ic/iecKoiia 440 «aHac Haciao je iM'iaB 
hm 3 MOHTaaca Koje 3a440B0;i>aBajy OBe onhe, a m MHore 
ciiei4Mc|)MqHe 3axTjeBe. Be3 o63Mpa Ha to noBMjecHO 
6oraTCTBO, y nooiep;H>e ce BpMjeMe CTBapajy m 
pa^MKajiHO HOBe KOHi^era^Mje MexaHMHKMx wje/iOBa 
Te/iecKona. MHore Moma>Ke Koje cy 36or hckmx 
CB ojnx HCHOC'ia'iaKa totobo na/ie y 3a6opaB «aHac 
ce, 3axBa;byjyhn npMMjeHM hobmx Ma'iepwja/ia mm 
panyHajia, Bpahajy noHOBHO y ynopa6y. 

Onnc tmxMOHT aaca ce Beh BMine nyiaMorao Hahn 
y KTbMraMa m naconMCMMa kojh ce K044 Hac o6jaBibyjy, 
na 6 m ce mm ocBpHyjm Ha je^Hy MaH>e no3HaTy, aim 
BeoMa MHTepecaHTHy MOHTaacy, Kojy cy re Kiwire 
3aHCMapMBa;ie mm npMKa3MBa ne Kao je^HOcraBHy 
A7IT/A3 MOHTaacy flOBCOH MOHTaaca Hacra/ia je m3 
noTpe6e 44a ce „hm m 3 Hera” M3pa«M 'ie;iecKoi[. TaKBa je 
KOHCTpyKi^nja 6nna M3a30B BeoMa coijjMCTMi^MpaHMM 
MOHTaacaMa Koje cy y aMepnijM M3pa1)MBa/iM aMa'iepo 
OKyiubCHM oko Haconnca Scientific American m Sky te¬ 
lescope. AyTop Te MOHTa>Ke IJoh /)o6coh ( John Dobson) 
«OKa3ao je 44a ce ca BeoMa ckpomhmm cpe^c'iBOMa MO*e 
M3pa«MTM p;o6ap m yno'ipe6;bMB npMjeHOCHM MHcrpy- 



CiiMKa 21. ripiiMepn MOHTawa Te/iecxona 




OiMKa 22. A<>6 coh MOHTawa 

MeHT. flame, Ka« ce 36or CBe Beher CBjei/iocHor 3a- 
ral)erba m3 mhotmx Mjecia bmuic He Mory bphimtm ac- 
TpoHOMCKa upoMa'ipabba, CBe ce bmuic Tpa*e TaKBM 
npMjeHOCHM MHCTpyMeHTM. hby i HOB Te/iecKoii Ha ffo6- 
cono MOHTa>KM Ty HanpocTO HeMa koh KypeH ooje. 

1,1 OH flo 6 cOH 

BeflaHTMHCKM peflOBHMK, >KMBehM 23 TOflMHe y 
MaHacTMpy, BeoMa je tchiko wo/ia3MO 440 Ma-repuja/ia m 
HOBLia 3a M3pa«y Te/iecKona. IIoce6aH My je npo6;ieM 
Oo/ia m 3a6paHa TaKBor pa«a y MaHacTMpy. Kano 6m 
044 spyrMx canpMO CBojy aKTMBHOCT, Hohy 6m 6pycMO 
oraeflano y jiaBopy nyHOM BO«e, ryrnehM Ha Taj HauMH 
3ByK 6pymeH>a. CraK/ieHM je 44MCK 6mo 44HO 6014c mm 
6pop;cKo npo3opcKo craK/io, a a6pa3MB KBapi4HM iim- 
jecaK. floBpmeHe 6m Te/iecKoiie noK/iaibao ^jeou y 
cycje^CTBy, 11044 yBjeTOM 44a My OMoryhe npoMa'iparbe 
ca H>MMa. fla 6m a/iyMMHM3Mpao 0171e44a.no 044 18 mma 
CKynibao je ca 44Ha 6a3eHa yna/ie hobumIic 44BMje ro44MHe 
(45$). HanyniTaHjeM MaHacTMpa 1967. ro44MHe 3a H>era 
3anouMH,e BeoMa i[/i044aH nepM044 nonynapM3ai4Mje 
acTpoHOMMje m M3pa44e Te/iecKona. Y to BpMjeMe ce 
■re/iecKoii m TaKBe KOHCTpyKi4Mje M3pal)yjy caMO y 
acTpoHOMCKOM K/iy6y San Francisco Sidewalks as¬ 
tronomers. Ten ce 1980. ro44MHe jaBibajy npBM TaKBM 
KOMepi4MjajiHM -re/iecKoii m (Coulter ) KojM Hoce flo6co- 
hobo MMe. flame MHore TBopHMi4e KopMCTe Taj o6/imk 
MOHTa>Ke. AMaiepM y CAfl totobo MCKibyiMBO M3pa- 
l)yjy TaKBe Te/iecKoiie, aim IJoh flo6cori 044 Tora HeMa 
HMiHTa. Ca 74 ro44MHe npecTap je 44a hcihto 44pyro 
noHMHje pa44MTM, >kmbm 044 mmhoctmhjC, a o6poKe 44M- 
je/iM ca CBojMM ncoM. MnaK, HeMa hmtm je44Hor CKyna 
ATM Ha KojeM ce nojaBM a 44a ce oko There He OKyiiM 
ry>KBa „o6o>KaBaTe;ba > ’. 
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Cra/iaK 1/1/11/1 MOHTawa 

CBaKa ce /1o6coh MOHTaaca cacTojn oh nonnore, 
caHflyKa m Ty 6 yca. Marepnjaa 3a H>eHy M 3 pany je 
Hajaemhe yKoaeHO npBO mhm iiaHe/i naoaa, na je to m 
Hajje<j)TMHMja oh cbmx MOHTaaca. Hamm cnajama Ty 6 y- 
ca ca caHflyKOM m caHflyKa ca noHnoroM noBehaBa joj 
KpyTOCT. Haoj 6m oh npyrax Momaa<a HajBMme chm- 
HMaa a 3 MMyTaHHO i[OCiaB;i>eHa BBUbyrnKacra MOHTa- 
a<a. M 3 y 3 eTHO je npaKTMHHa 3a hckc o6hmkc pana. 
Oh cbmx nocTojehMx Momaa<a OHa je Haj/iaKuia, na 
ce naxo npeHOCM ho MjecTa npoMaTpama. HapaBHO 
Ha, Kao m CBaKa HPyra a 3 MMyia;iHa MOHTa>Ka, MMa m 
nMTaB hm3 BeoMa 036mh>hmx HC/(OC'ia'iaKa, aan ohm 
hm HajMame He CMerajy kopmctmmo hm Ty MOHTa>Ky 
y Tparamy 3a KOMeTaMa, upoMaTpamy MaraMija 
mjim rpaa<eBby cynepHOBMx 3 Bnje 3 fla y cycjeflHMM 
ra/iaKcojaMa. /jo naHac je o 6 jaBa>eHO mhoto aaaHaKa 
o no 6 oa>mamy Te MOHTaace, aan ce nohoamiaBameM 
ry 6 e r/iaBHe oco6mhc Te MOHTaace a to cy: HMCKa 
LlMjCHa M npaKTMHHOCT. 

Ty6yc 

ctyHKLiMja je Ty 6 yca h a onTMHKe eaeMeme np- 
acM y onTMHKoj ocm Ha <j)MKCHoj yfla/beHOCTM, Te na 
OHeMoryhaBa y;ia 3 aK CBjeraa ca CTpaHe y reaecKon 
(napa 3 MTCKO CBjeTno). TaKoljep Ty 6 yc Mopa OMoryha- 
BaTM cao 6 o/(Hy ijMpKyaaijMjy 3 paKa y reaecKony paflM 
nocTM 3 aH>a yje/(HaqeHe TeMnepaType. MaKO Ha npBM 
noraen to M 3 Baena aaK 3 a/(a'iaK, npn noKymajMMa 
M 3 pafle, Moace HaM ce hccmtm na Ham Ty 6 yc „He 3 a- 
HOBoa>M”. CaM Ha 3 MB „Ty 6 yc” nan ijMjeB mokc Hac 
HaBecTM Ha noMMcao na je HeonxoflHO na Taj eae- 
MeHT TaKO m M 3 raeHa. IjMjeB, 6 e 3 o 63 Mpa Ha HeKa Be- 
OMa Ho 6 pa CBojcTBa, ce totobo hm He kopmctm, jep 
HaM pa 3 He KOM 6 MHMpaHe KOHCTpyKijMje najy 6 oa>e 
pe 3 yaTaTe. KaKO 6 m ce napa 3 MTCKO CBjerao CBeao Ha 
HajMamy Mjepy y Ty 6 yc ce CTaBa>ajy noce 6 HM eaeMeHTM 
„HMja<j)parMe” HMjM je 3 aflaraK na xBarajy CBjerao Koje 
ce pe<j)aeKTMpaao ca CTMjeHKM Ty 6 yca. PaflM yimjaBba 
CBjeTaa CBa ce yHyi pauiBboci Ty 6 yca 6 oja ijphom MaT 
6 ojoM. OpMTMHaaHe cy /jo 6 coH MOHTaace Kopoc'i oae 
KapTOHCKM Ty 6 yc. /jaHac ce aemhe kopmctm Ty 6 yc oh 
(jmhepraaca 3a Marne MHCTpyMeHTe, a pemeTKacTM Ty- 
6 yc 3 a Behe. 

M 3 y 3 eTHO je Baaoio na ce pemeTKa M 3 paflM y 
o 6 aMKy cnojeHMx rpoKyra KaKO 6 m ne^opMaijMje 
Ty 6 yca non pa 3 HMM omepehemMMa 6 mhc hito Marne. 
PaflM aaKuier cuajaBba Ty 6 yca ca ocm bmcmhc Koja 
ce ocaama Ha caHflyK, oempaaHM ce mo /jo 6 coH 
'icaecKoiia M 3 pa 1 )yje y o 6 aMKy qci BepoKyi a, a aecTO m 
4 Mjean Ty 6 yc. 

Y HarneM cayaajy Ty 6 yc je ^ci Bp'i aci a KOHCTpy- 
KBibija npBeHMx aciBMBia, Ha hckmm MjecTMMa 3 aTBO- 
peHa rnnep naoaoM. TaKaB je Oflahnp Ma'iepojaaa m 
KOHCT pyKijMje 6 mo yBjeTOBaH npBeHCTBeHO BiojcHOM 
m aaKohoM M 3 pafle. 


Hocan o6jeKTMBa 

OBaj M 3 y 3 eTHO BaacaH mo TeaecKona MMa <j)yHK- 
4 Mjy na y 6 mho KojeM noaoacajy TeaecKona oraenaay 
npyaca TaKaB ocaoHaij na ce fle^opMaipije Koje HacTajy 
36ot BaacTMTe Teaome oraeflaaa CBeny y noflHoma>MBe 
OKBMpe, Te OMoryhaBa HaMjeunaBbc oraeflaaa y onm- 
mcy oc. TeHfleHflMja, na ce o 6 jeKTMBM M 3 pal)yjy oh cbc 
T arbMx flMCKOBa CTaioia, noTaKHyaa je pa 3 Boj Hocaaa 
o 6 jeKTMBa, KaKO y npo<j)ecMOHaaHoj TaKO m y aMarepcKoj 
npMMjeHM. KaKO je m BeoMa KOMiiaiiuMpaHM Hocaa aaKiuM 
m je<J>TMHMjM oh fle 6 eaor oraeflaaa, Ta he ce TeHfleHflMja 
„cramMBama” CMrypHO m HacTaBMTM. 

Y HarneM je cayaajy Hocaa oh naHea naoae, a Moace 
ce 3aMMjeHMTM tokmm MaTepMjaaoM, Tpe6aMO an ca 3aflBbe 
CTpaHe 6aaaHCMpara Ty6yc. KaKO cy Hama oraeflaaa BeoMa 
He6eaa, oflaynnaM cmo ce 3a HajjeflHOCTaBHnjM Hamm 
xBa'iaBba, a>eiia>eBbeM. 

Hocan ceKyHflapHor or/ieflano„nayK" 

Haaa 3 M ce y onrmiKoj ocm TeaecKona m hocm ce- 
KyHflapHO oraenaao. Hocamr oraeflaaa m caMO oraeflaao 
CMamyjy KoaMmmy CBjeTaa Koje CTMace ho o 6 jeKTMBa, a 
yjeflHO KBape KBaaMTeT caMKe. PaflM Tora je noTpe 6 HO na 
cy mTO MarbMx flMMeH 3 Mja. 

/jo^paKUBija CBjeTaa Ha HOcamiMa craapa rpemKy 
Koja ce BMflM y o 6 nnKy KpaKOBa Ha cjajHMM 3 BMje 3 flaMa. 
I pemKa je Hemro Mama kopmctmmo hm qerapBi yMjecTO TpM 
Hocaaa. IIocehHMM o 6 hmkom Hocaaa OHa ce totobo Moace 
M 36 jehM. 3 a TeaecKone ca /jo 6 coH MOHTaacoM M.apafjyje ce 
HajjeflHOCTaBHMjM TaKaB Hocaa, jep ce 3 a Bpcry pafla 3a 
Kojy ce KopMCTe tm MHCTpyMeHTM, Ta rpeuiKa He yoaaBa. 

Hocan OKy/iapa m <}>OKycep 

PbeBOB je 3 aflaraK na BpniM <j)MHy npoMjeHy yflaa>e- 
hoctm M 3 Me 1 )y o 6 jeKTMBa m OKyaapa, a na ce npMTOM ohm 
He noMMHy BaH on rmiKe ocm. OBaj ce hmo TeaecKona 
yraaBHOM Kynyje totob, aaM ce, aKO cmo CKpoMHMjMx 
3 axTMjeBa, mobkc m M 3 paflMiM. Ca bimjchom oh 50 ho 150 
EUR, TaKaB 6 m Hac eaeMeHT Kounao y caMorpanmn 
kohmko m caM TeaecKon. Koh M 3 pafle Man Ha 6 aBe MopaMO 
OflayHMTM 3a Kojn npeaHMK OKyaapa he Taj cjx>Kycep 6 mtm 
KopMmTeH. CTaHflapflHM npeaHMK OKyaapa je 25 mm 
( 1 . 25 "), 32 mm ( 2 "), 51 mm, a OKyaapn Kojn ce Hajaemhe 
KopMCTe cy oh 32 mm. 

JlemajeBM 

Koh /jo6coH MOHTaace kopmctmmo KaM3He ae>KajeBe 
Koje caMM M3pa5yjeMO oh KOMafla ii/iacnmHe ipijeBM 
MaM naacTMHHe naoae. y Ty ce CBpxy Hajaemhe kopmctm 
naacTMKa TecfmoH, aaM Mory nocayacMTM 11 npyre naa- 
CTMHHe Mace. 06 mhho ce o ae>KajeBMMa pa3MMma>a Kao 
o eaeMeHTMMa koh Kojox je BeoMa Baamo na je rpeBbe 
mTO MaBbe. To HMje cayaaj ca aeacajMMa koh Te MOHTaace. 
JleacajeBM Ty MMajy BMmecTpyKy 4)y HKL U' I jy> ocmm Kao 
aeacajeBM cayace m Kao KaM3He cnojKe. 
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CaHflyK 

fl mo re/iecKona Ha Kojn ce ocnattajy ocobmhc 
Ty6yca, a oh ce Haoiama Ha noflnory, 30bcmo caHflyK. 
Taj e/ieMem MOHTa>Ke Mopa MMaTM BeoMa uemmy Kp- 
yTOCT m flo6po ryuiMTM BMhpaijMje. flpBO je BeoMa 
3axBa;iaH Ma - repnja/i 3a tteroBy M3pafly. CaHflyK ce 
MO>Ke iipii/iMKOM TpaHcnopTa kopmctmtm Kao Kyrnja 3a 
npMjeHoc e;ieMeHa'ia re/iecKona. 

noA/iora 

To je nnona Ha Kojy ce ooiama caHflyK. Y 3aBMCHO- 
ctm op, 3axTjeBa Koje cm nocTaBMMO 3a re/iecKon, OHa 
MO>Ke 6 mtm BMuie m/im Marne KOMii/inonpaHa. flo6po je 
aKO nocrojM MoryhHOCT tte3MHa 4>nKCMpaH>a 3a t/io. Ha 
H>oj cy 3a;beiubeHM n/iacrnnHa ii/iona m/im 'ipii KOMafla 
Tetpnona Kojn c/iy>Ke Kao aKciia/iHM ;ie>Kaj a3MMyrae 
OCM. 

Ba/iaHCMpaH>e 

Kofl CBaKe je MOHTa>Ke ha/iaHCMpame Ba>KHO paflM 
hito Matter oirrepehetta Ha noroHCKe MexaHM3Me. 
Kofl flo6coHa to je ochobhm yBjeT pafla. Te;iecKon CBoj 
no;io>Kaj 0flp>KaBa caMO 3axBa/i>yjyhM Tpemy y ;ie>Kaje- 
BMMa. CBaKa m Ma;io Beha cima Ham he re/iecKon 
noMaKHyTM, na MTeKaKO rpehaMO na3MTM fla HaM ce 
36or /iomer ha/iaHCMpama, re/iecKon He nomitte caM 
MMIjaTM. 

Bojarbe 

Bojatte re/iecKona HMa HapaBHO y/iory fla spBO 
fflTH-m ofl B/iare iipii/iMKOM npoMaipatta, ann ofl ttera 
obmcm m 3aBpniHM M3i;iefl re/iecKona. TpaflMLiMOHa/iHa 
6oja 'ic/iecKona (hnje/ia) iotobo ce m He kopmctm 3a 
flo6coH MOHTa>Ke. JeflMHO 6oje m oimkc Ha MOTOijMK/iMMa 
(nonepMMa) Mory npeBa3MhM 6oje ,EI,o6coh re/iecKona Ha 
KojMMa HjMxobm B/iacHMLiM McnomaBajy CBojy KpeaTM- 
bhoct. M OHaKo hmtko Taj re/iecKon Hehe pp>Kna)tTn 
Kao HemTO iiocc6ho /injeno, 3aio aKO mm are CMMC/ia 3a 
Lipiatte m/im iipi/jare/ba... 

Llempi/ipaibe hbyTHOBor pe<J)/ieKTopa 

fla 6m Ham petjmeKTop flaBao KBa/iMre-my c/iMKy, 
MopaMO CBe tteroBe e/ieMeme aobcctm Ha 3ajeflHimKy 
onTMHKy m MexaHMHKy oc. OBaj nocTynaK Ha3MBa ce 
oempnpatte (m/im jycTMpame) m Kafl ce jeflHOM Hay mm. 
He npeflCTaBma noce6aH npo6;ieM m He ofly3MMa mhoio 
BpeMeHa. tjeHTpMpatte ce mo>kc rpy6o noflMje/iMTM Ha 

MexaHMHKO M OIITMMKO LlCH'ipopatte. K0fl MCXaHMMKOI 

HCH'ipopatta ocnrypaBaMO okommtoct OKy/iapHOi 
Ty6yca Ha Ty6yc flyp6MHa m noflemaBaMO hoc an ce- 
KyHflapHor or/iefla/ia TaKO fla ce uem ap ceKyHflapHor 
or;iefla;io Ha;ia3M Ha MexaHimKoj ocm Ty6yca. Obo 
oempMpatte o6mhho ce npoBOflM koa npBor cacTa- 
Bmatta MHCTpyMeHTa. Ako je MHcrpyMeHT flo6po M3pa- 


fyen, MexaHMHKO i^empupatte BMme HMje noTpe 6 HO 
noHaBmaTM, ocmm y c/iy/ajy fla je MHcrpyMeHT jaKO 
yflapeH m;im c/i. C flpyre CTpaHe, oiitmmko uempupatte 
noTpe 6 HO je nemhe Kompo/iMpa™ jep ce, obmcho o 
KOHCipy k onj m flyp 6 MHa, MO>Ke floroflMTM fla m Maan 
yflapuM, npeMMjemTatte MHCTpyMeHTa m/im npoMjeHe 
OKOHHe TeMnepaType, noKBape oiitmmko Hempupatte. 
npeflHOCT pe 4 vieK'iopa ca bc/imkmm F 6 pojeM je Ta fla 
je KBa/iMTeTa oimkc 3Ha™o name ocjer/bMBa Ha Mane 
HeTOHHOCTM y oeH'ipopatty. TaKO HanpMMjep, pe- 
(JmeKTopM ca Ma/uiM F 6 pojeM (4 so 5 ) Mopajy 6mtm 
Bp/io tohho ueH'i popaHM, npM MCMy je hckm nyia no- 
Tpe 6 HO kopmctmtm m noce 6 Ha noMai a/ia 3a Ty CBpxy. 
Pe 4 vieK'i opM cpeflttMx m bc/imkmx F 6 pojeBa (8 m BMme) 
Mory ce Bp;io jeflHOCTaBHO uempupaTM 6e3 noce 6 HMx 
iiOMara/ia. 

MexaHMHKO Mempi/ipaibe 

Okommtoct OKy/iapHOi Ty6yca Ha oc r/iaBHOi 
Ty6yca o6mhho je aobo/bho flo6po ociiiypaHa caMOM 
MexaHMHKOM KOHcrpyKijMjoM OKy/iapHOi Ty6yca. Cy- 
MttaMO nn Mel)yi MM, fla OHa HMje flo6pa, mo>kcmo je 
npoBjepMTM (c/iMKa 23 ) m no noTpe6M flOTjepaTM no- 
fl;iaratteM HMCTMha TaMO rflje je to noTpe6HO. 

IIo;io>Kaj LieH i pa ceKyHflapHor or/iefla/ia MopaMO 
noflecMTM Kofl MOHTa>Ke Hocana ceKyHflapHor or/iefla/ia 
y Ty6yc MHCTpyMeHTa. 

OnTMMKO MeHTpupaibe 

OnTMHKO Liempopatte iiOMMttCMO npoBjepoM 
noHTOKaja ceKyHflapHor or/iefla/ia. Ony/iapHy ijnjeB 
3 aTBopMMO 3 ac;iOHOM Kojn y cpeflMHM MMa pynnijy 
npenHMKa 2 so 3 mm. Hajhome je fla ofl KOMaflMha 
n/iacTMKe m/im flpBeTa MCTOKapMMO OBaKBO noMai a;io 
3 a ueH'ipopame, a;in he mcto TaKO flo 6 po noc;iy>KM'i M 
m ohnnaH OKpyr;iM KOMaflnh KapTOHa, nofl yBjeTOM fla 
je tohho M 3 pa 1 )eH. IIpeMHMK pynMije HMje jano Ba>KaH, 
ariM je iioipehHO fla OHa 6 yn,e tohho y cpeflMHM (ocm) 
OKy/iapHOi Tyhyca. Kafl Kpo 3 OBy pynMijy iioi;ieflaMO 
npeMa ceKyHflapHOM oi;iefla;iy, oho Mopa 6mtm y 
cpeflMHM OKy/iapHe uMjeBM. Ako HMje (c;iMKa 24 ), 



Cm/iKa 23. Mjepeibe okommtoctm oxynapHor Ty6yca 
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Cni/iKa 24. 

noflemaBaiteM Hoca^ia ceKyH//apHor oi7ie.ua/ia MopaMO 
ra flOBecTM y Taj no/io>Kaj. HaKOH Tora noflemaBaMO 
caMO ceKyHflapHO or/ie//a/io OKpeTaH>eM m/im Hamita- 
H>eM ifceroBor Hoca^ia y3 noMoh Bnjaxa Kojw ce Ha H>eMy 
Ha/ia3e (o6mhho rpn 3aBpTK>a pacnopel)eHa no// 120 
ci yiiFbCBa) Taxo //yro //ok c/inKa npMMapHor oivie.ua/io 
Kojy BHflHMO y ceKyHflapHOM or/ie//a/iy He 6y//e y 
cpeflMHM ceKyHflapHor or/ie//a/ia (c/uiKa 25). Ko// Tora 
ce npBO ceKyHflapHO or/ie//a/io porapa oko ocm r/iaBHor 
Ty6yca //ok c/n/iKa iipiiMapHor or/ie//a/ia He //o1)e y 
cpeflMHy ceKyHflapHor or/ie//a/ia, r/ie//aHO y CMjepy 
ocm Ty6yca. Can ce y3 noMoh rpn 3aBpTH>a no//ecn 
HarM6 or/ie//a/ia TaKO //a c/iMKa npiiMapHor or/ie//a/ia 
6y//e tohho y cpe//MHM ceKyH//apHOi. To ce o6mhho 
pa//14 Taxo //a ce Ma/io noMaKHe je//aH o// ipn 3aBpTH»a 
ceKyH//apHor or/ie//a/ia y3 MCTOBpeMeHO i7ie//aibe c/imkc 
npMMapHor or/ie//a/ia y H>eMy. IlpeMa noMaKy Te c/imkc 
o//pel)yjeMO //a /im Bnjax Tpe6a OKpera™ y/iMjeBO m/im 
y//ecHO, m/im je noTpe6HO npMjehM Ha //pyrn m/im TpehM 
BiijaK. OB//je je Bje>K6a Haj6o/bM yime/b. Ka// cmo to 
nocTMT/iM, o6paTMMO na>KHjy Ha cjeHy caKyH//apHor 
or/ie//a/ia m H>eroBor Hocaua Ha npMMapHOM or/ie//a/iy. 
Y3 noMoh TpM 3aBpTH»a Ha Hocauy npMMapHor 
or/ie//a/ia, HarnH>eMO npMMapHO or/ie//a/io Taxo //yro 
//ok cjeHa ceKyH//apHor or/ie//a/ia He na//He y cpe//iiHy 
npMMapHor or/ie//a/ia (c/iMKa 26). Ka// cmo to hoctmt/im. 




Cm/ixa 26. 

MHCTpyMeHT je HaMjeuiTeH m cnpeMaH 3a npoMarpaibe 
(c/iMKa 27). 



Cni/iKa 27. 

HaKOH Ma/io Bje>K6aH>a, nocTynaK i/eHTpMpaH>a 
nocTaje Bp/io je//HOCTaBaH m 6p3. Yr/iaBHOM je noTpe6HO 
caMO Ma/io nonpaBMTM no/io>Kaj ceKyH//apHor m npMMa¬ 
pHor or/ie//a/ia, 3a ihto je //obo/bho hcko/imko MMHyTa 
pa//a. flo6po je npiije CBaKor npoMarpaiba npoBjepMTM 
//a /im je MHCTpyMeHT HajycTMpaH, Kaxo He 6mcmo npo- 
MaTpa/iM ca Heno//euieHMM MHCTpyMeHTOM. 

Aymopu oeoz 3HananKoz pada o menecKonuMa 
yoniume u npe ceeza o npaen>ewy oznedana cy ceemcKu 
no3Hamu nponana3m Manux niumema Kopado Kopne- 
euh u )KeJbKO Andpeuh. Kopado je U3 3eje3dapHuu,e y 
Buiuwawy omKpuo npeKO xwbady acmepouda. Ilpmna- 
mo My je u omKpuhe dee KOMeme. Tpenymno ce 6aeu 
padoeuma Ha mzpadwu oncepeamopuje y Tutiauy u 
nonynapu3au,ujoM acmpoHOMuje. )Ken>Koje anmuean Ha 
npo6neMy peiuaeawa ceemnocHoz 3azal)eway XpeamcKoj 
u Hjian je nayuHoz muua XpeamcKe MemeopcKe Mpexe. 

PedaKH,uja 


Astronomy telescopes - Korado Korlevic 

This is a brief review of basic concepts concerning as¬ 
tronomical telescopes. The paper also contains an intro¬ 
duction to the procedure of mirror grinding.. 
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PopaH riaBi/i mi/iH 

HapoflHa oncepBaTopMja, Eeorpafl 


AcTpoHOMcne e<|>eMepMAe 
3a 2010. roAMHy 


Koopfli/maTe Hapofltie oncepBaTopi/ije 


no/iomaji/i 3eMn>e 


E<j)eMepMfle cy ypa1)eHe 3 a KoopflMHaTe HapoflHe 
oncepBaTopMje y Eeorpafly: 

ip = 44° 49' 30" OflHOCHO 44.82505° 

X = 20° 27' 03" OflHOCHO 20.45083° 
h =115 m 


IloflaflM cy flaTM no 30 hckom BpeMeHy: 

nepnxe/1: 02.01.y22 h 
Atjieji: 06.07. y 16 h 

floflaMM o noMpaneibi/iMa 


Kopi/iiiilieHi/i BpeMeHCKi/i ci/icreMi/i 


IloflaflM cy flaTM no 30 hckom BpeMeHy: 


3a npnKa3 BpeMeHCKnx TpeHyTaKa KopranheHO 
je 30hcko m CBeTCKO BpeMe. 3ohcko BpeMe je BpeMe 
Koje noKa3yjy nacoBHMflM, TaKO fla HMKaKBO flOflamo 
npepanyHaBan>e hhjc noTpe6HO. Oho je KopranheHO 
npe'i e>KHO 3 a noflaTKe o nojaBaMa (n3;ia3, 3a;ia3 m c/i.), 
flOK je CBeTCKO BpeMe KopMniheHO npcioKHO 3 a nofla¬ 
TKe o no;io>Kajy He6ecKor 're/ia, mum 3 a Be/mnnHe Koje 
cy He3aBMCHe ofl no;io>Kaja iiocMa'ipa^Ke ciaHHpe. Y 
nepnofly Ofl 28. 3. flo 31. 10. (jieTH>e panyHaite BpeMe- 
Ha), 30hcko BpeMe ( CEST - Central European Summer 
Time ) je Be3aHO ca cbcickmm BpeMeHOM (UT) oieflehoM 
pe/iapMjoM: CEST = UT + 2 h . BaH tot nepnofla (3mm- 
cko panyHan>e BpeMeHa), 30hcko BpeMe ( CET - Central 
European Time) je Be3aHO ca cbcickmm BpeMeHOM (UT) 
Ha oieflehn h a L i m h : CET = UT + l h . EijjeMepMflCKa no- 
npaBKa (AT) npeflcraB/ba Be3y M3Mel)y cbcickoi (UT) m 
flMHaMMHKor BpeMeHa (DT) m 3 a 2010. roflMHy m3hocm 
iiPm6;im>kho 67 s . 

OcHOBHa enoxa ecjieMepofla (KopranheH no;io>Kaj y 
TanKe) je enoxa npeMa flaiyMy, oahocho ypanyHaie cy 
nonpaBKe 3a iipepecMjy, HyrapMjy m aOepaflnjy. IIoflaflM 
3a CBa HeOecKa 're/ia, ocmm 3a Mecep, cy reopeHTpMMHM. 
IloflaflM 3a Mecep cy TonofleHTpMHHM, ocmm pacTojan>a 
3eM;ha - Mecep, Koje je TaKol)e reoueH ipMMHO. 3a to- 
iioueHipMMHe noflaTKe je oOpanyHaia m nonpaBKa 3a 
xopM30HTCKy napajiaKcy m aTMOC^epcKy pecjipaKflMjy. 
IIoflapM 3a M3;ia3, 3a;ia3 m cyMpaKe cy yBeK roiioueH- 
TpMHHM. 

rbfli/niiH>a flo6a 

IloflaflM cy flaTM no 30 hckom BpeMeHy: 

llpo/iehe: 20.03. y 18 h 33 m 
JleTO: 21.06.y 13 h 29 m 
JeceH: 23.09. y 05 h 10 m 
3nMa: 22.12. y 00 h 39 m 


1. IlpcTeHacTO noMpaneae CyHpa 15. jaHyapa, ofl U1 
= 06 h 14 m flo U4 = 09 h 59 m . MaKCMMyM noMpaneita 
je y 08 h 06 m . BmahjMbo m3 ueHipa/me AcjipMKe, 
UHflMjcKor OKeaHa m Mctomhc A3Mje. 

2. flejiMMMHHO noMpaneae Mecepa 26. jyHa, ofl U1 = 
10 h 57 m flo U4 = 16 h 19 m . Hnje bm/vbmbo m 3 Hauinx 
KpajeBa. 

3. IloTnyHO noMpaneae CyHpa 11. jy/ia, ofl U1 = 20 h 
15 m flo U4 = 22 h 51 m . MaKCMMyM noMpaneita je y 
21 h 33 m . BmahjMbo m3 IlapMcjiMKa, ApreHTMHe m Hm- 
;iea. 

4. IloTnyHO noMpaneae Mecefla 21. flei4CM6pa, ofl PI 
= 06 h 29 m flo P4 = 12 h 04 m . MaKCMMyM noMpaneita 
y 09 h 16 m . BmahjMbo m 3 HaniMx KpajeBa yjyrpo, 
npeMeceneBor 3a;ia3a (3a BMHie fleTa;i>a o obom 
noMpaneay noraeflaTM Ha CTpaHM 103, noflami a>y- 
6a3Homhy http://eclipse.gsfc.nasa.gov/eclipse.html). 

Bnuie noflaiaKa o obotoamhihjMm noMpaneiwiMa 
MO>Ke fla ce Hal)e Ha PlmepHeT aflpecn: http://sunearth. 
gsfc.nasa.gov/eclipse/eclipse. html 

Ta6e/ie 

Y Ta6e;iM Kanendap flaTM cy 3a CBaKM flaH: fla- 
TyM, Ha3MB flaHa y Hefle;i,M, jy/iojaHCKM flaH (JD) Kojn 
noHMH>e y 12 h UT m tpmhmhko 3Be3flaHO BpeMe (S o ) y 0 h 
UT. 

Y Ta6e;iM Cynu,e flaTM cy 3a CBaKM flaH: flaryM, 
TpeHyTaK ropme Ky/iMMHaflMje (T), TpeHyTaK M3/iacKa, 
TpeHyTaK 3a;iacKa, noflaipi o acTpoHOMCKOM cyMpaKy 
(noneTKa jyrapiter m Kpaj Benepmer cyMpaKa, Kafla ce 
CyHfle Ha;ia3M 18° ncnofl xopM30HTa), peKTacfleH3Mja 
(a), fleKHMHaflnja (8), reoueHipMMHO pacTojame (A), 
yr/iOBHM npenHMK flMCKa (D), iio3mlimohm yrao oce 
poTaflnje (P) MepeH y m a r i e m a r i M l ikm ho3mtmbhom CMe- 
py Ofl iipaBaua npeMa npaBOM ceBepHOM HehecKOM no- 


BacnoHa 






n y, m xe;iMOipa(J)CKe KoopflMHaTe ijempa flMCKa (B m 

L )• 

Y 'ia6e;iM Meceu,, 3a CBaKM flaH je npMKa3aH: flaTyM, 
TpeHyTaK ropite Ky/iMHHapnje (T), TpeHyTaK M3/iacKa, 
TpeHyTaK 3a;iacKa, CTapocT ofl <J)a3e M/iaflor Meceija (A) 
M3pa>KeHa y flaHMMa, peKTaci4eH3nja (a), fleK/iriHamija 
(8), reoijeHTpMHHO pacrojaH>e (A), <J)a3a (P), npenHMK 
flMCKa (D), /inOpaunja no /iaTmyfln (L^), no3MTMBHa 
npeMa /iyHapHOM ceBepy m nn6papMja no /iohi MTyflM 
(L 2 ), no3MTMBHa npeMa /iyHapHOM ncTOKy (accho). 

Y 'ia6e;iaMa MepKyp n Bempa, 3a CBaKM Tpehn 
flaH cy flaTn: flaTyM, TpeHyTaK ropite Ky/iMMHaunje 
(T), TpeHyTaK M3/iacKa, TpeHyTaK 3a;iacKa, c/iohi apoja 
(E) no3MTMBHa npeMa ncTOKy, peKTacijeH3Mja (a), 
ACK/iMHamija (8), xe/iMopempMHHO pacrojarbe (A c ), 
reoiieHTpnHHO pacrojarbe (A), <J>a3a (P), npenHMK amc- 
Ka (D) n BM3ye;ma MamMTyfla (V). 

y Ta6e/iaMa 3a Mapc, Jynumep n CamypH, 3a CBa- 
km mecTM flaH je npnKa3aHo: flaTyM, TpeHyTaK ropae 
KynMMHapnje (T), TpeHyTaK ri3/iacKa, TpeHyTaK 3a;ia- 


CKa, peK'iaci4eH3Mja (a), fleK/irmaurija (8), xe/irioperi- 
TpnHHO pacTojafte (A c ), reopempMHHO pacrojaifee (A ), 
npenHMK flMCKa (D) m BM3ye/ma MaranTysa (V). 

Ta6e;ie ypan m Henmyn flajy mctc noflaTKe Kao m 
■ ia6e;ie 3a Mapc, Jynrrrep m Ca-rypri, caMO cy noflaijM 
npriKaaariri 3a CBaKM flBaHaecTM flaH y ioamhm. 

Ta6e;ia ®a3e, nepueej m anoeej Meceu,a, npMKa3yje 
flaryM, BpeMe m h a3 m b nojaBe. 

Ta6e/ia Memeopu flaje ochobhc noflaTKe o obo- 

TOflMIHH>Oj aKTMBHOCTM MeTeOpCKMX pojeBa: Ha3MB 

poja, 03HaKy poja, flaTyM nowiKa m flaTyM Kpaja 
aKTMBHOCTM, flaTyM m BpeMe Kafla ce oneKyje MaKCM- 
MyM aKTMBHOCTM, HOHTMTyfly CyHija (X.) y TpeHyTKy 
MaKCMMyMa aKTMBHOCTM, KoopflMHaTe paflMjaHTa (a m 
8), aTMOC<j)epcKy, oahocho npMBMflHy 6p3MHy necTM- 
14a (V), nonynai^MOHM mhackc (r) m 3eHMTHy nacoBHy 
<j>peKBemjMjy (ZHR). 

IIoflapM o MeieopcKoj aKTMBHOCTM cy npoMeH/bM- 
bm, a Ae'iayhHwje riH(}x>pMaurije Mory a a ce Hal)y Ha Mh- 
TepHeT aflpecn: http://www.imo.net 
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TopaH riauMHi/ifi 

HapoflHa oncepBaTopMja, Eeorpafl 


rinaHeTCKe KOHct>i/irypai4i/ije 


JaHyap 

0 l d 22 h Mecep y nepnrejy (358 684 km) 

02 22 3eM;t,a y nepnxe/iy 

04 20 MepKyp y flon>oj KOHjyHKpiijn 

11 22 BeHepa y ropmoj KOHjyHKpiijii 

17 03 Meceij y anorejy (406 434 km) 

24 15 BeHepa y a<])e/iy 

27 06 MepKyp y e/iOHiaonjn: 24.8°W 

29 20 Mapc y ono3MipijM 

30 10 Mecep y nepMrejy (356 593 km) 

<J>e6pyap 

12 d 07 h MepKyp 2.3°S on Mecepa 

13 03 Meceij y anorejy (406 542 km) 

14 18 HemyH y KOHjymojMjM ca CyHpeM 

27 23 Mecep y nepnrejy (357 832 km) 

28 13 Jynnxep y KOHjyHKpnjn ca CyHpeM 

Mapx 

12 d 1 l h Mecep y anorejy (406 011 km) 

14 14 MepKyp y roprboj KOHjyHKpnjn 

17 16 YpaH y KOHjyHKi^MjM ca Cym^eM 

22 01 CaTypH y ono3Mi^Mjn 

25 15 Mapc 4.5°N o« Mecepa 

28 07 Mecep y nepnrejy (361 877 km) 

31 02 Mapc y a<j)e/iy 

Anpn/i 

09 d 01 h MepKyp yenoHrai^njn 19.3°E 
09 05 Meceij y anorejy (404 999 km) 

16 15 BeHepa 4. l°SoflMeceiia 

22 12 Mapc 4.6°N on Mecepa 

24 23 Mecep y nepnrejy (367 142 km) 

28 19 MepKyp y flOftoj KOHjyHKi^Mjn 

Maj 

07 d 00 h Meceo y anorejy (404 231 km) 

16 12 BeHepa 0.1°S on Mecei^a 

17 01 BeHepa y nepnxeny 

20 11 Meceuy nepnxeny (369 729 km) 

26 04 MepKyp y enoHraipijn 25.1°W 



Jyn 

03 d 19 h Meceu y anorejy (404 266 km) 

15 09 BeHepa 3.9°N o« Meceua 

15 17 Meceu y nepnrejy (365 937 km) 

28 14 MepKyp y roprboj KOHjyHKrjnjn 

Jya 

01 d 12 h Meceu y anorejy (405 036 km) 

06 16 3eM;ba y a<j)e/iy 

13 13 Mecei^y nepnrejy (361 116 km) 

15 03 BeHepa 6.0°N o« Meceua 

29 02 Meceu y anorejy (405 955 km) 

Anrycx 

07 d 03 h MepKyp y enoHrai^Mjn 27.4°E 

10 20 Meceij y nepnrejy 357858 km 

12 04 MepKyp 2.4°N o« Meceua 

13 14 BeHepa 4.5°N o« Meceua 

20 04 BeHepa y enoHrai^njn 46.0°E 

20 05 HenxyH y ono3MipijM 

25 08 Meceu y anorejy (406 390 km) 

CenxeM6ap 

03 d 14 h MepKyp y flon>oj KOHjyHKrjnjn 
08 06 Meceu y nepnrejy (357 193 km) 

11 15 BeHepa 0.3°N on Mecei^a 

19 19 MepKyp y enoHraipijn 17.9°W 

21 10 Meceu y anorejy (406 169 km) 

21 14 Jynnxep y ono3Mi^njn 

22 03 YpaH y ono3Mi^njn 

OKXo6ap 

01 d 02 h CaxypH y KOHjyHKi^njn ca Cym^eM 
06 16 Meceu y nepnrejy (359 453 km) 

09 18 BeHepa 3.3°S on Meceija 

10 04 Mapc 3.5°N ofl Meceua 

17 03 MepKyp y ropmoj KOHjyHKi^Mjn 

18 20 Meceu y anorejy (405 433 km) 

29 02 BeHepa y flomoj KOHjymapijn 

HoneiuOap 

03 d 18 h Meceu y nepnrejy (364 189 km) 

07 23 Mapc 1.6°N on Meceija 
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15 13 Meceij y anorejy (404 634 km) 

30 20 Meceij y nepnrejy (369 439 km) 

fleijeiviOap 

01 d 17 h MepKyp y e/iOHi am-ijM 21.5°E 
02 22 BeHepa 6.4°N op, Meceija 


07 10 MepKyp 1.8°S op, Meceija 

13 10 Meceij y anorejy (404 408 km) 

20 02 MepKyp y KOHjymajnjii 

25 13 Meceu y nepMiejy (368 463 km) 

27 17 BeHepa y neptixeay 


Figure 4 

Total Lunar Eclipse of 2010 Dec 21 


Ecliptic Conjunction = 08:14.33.1 TD (= 08:13:26.0 UT) 
Greatest Eclipse = 08:18:03.7 TD ( = 08:16:56.6 UT) 


Penumbral Magnitude = 2.2807 P. Radius = 1.2538° Gamma =0.3214 

Umbral Magnitude = 1.2561 U. Radius = 0.7118° Axis = 0.3119° 


(Geocentric Coordinates) 

R. A. = 17h57m09.6s 
Dec. = -23°26'09.9" 

S. D. = OO'lfflS.S" 
H.P. = 00°00'08.9" 


Saros Series = 125 Member = 48 of 72 


Moon at Greatest Eclipse 
(Geocentric Coordinates) 

R. A. = 05h57m17.3s 
Dec. = +23°44 , 47.8“ 

S. D. = 00°15'52.1" 
H.P. = 00°58'14.3" 



Earth's Umbra 


Penumbral = 05h35m14s 
Umbral = 03h28m43s 
Total = 01h12m21s 


AT = 67 s 

Rule = CdT (Danjon) 

Eph. = VSOP87/ELP2000-85 


Earth's Penumbra 


I 0 15 ~30 45 60 

Arc-Minutes 

F Espenak. NASA's G SFC 
edipse.gslc.nasa.gov/edipse.html 


PI = 05:29:17 UT 
U1 = 06:32:37 UT 
U2 = 07:40:47 UT 
U3 = 08:53:08 UT 
U4 = 10:01:20 UT 
P4= 11:04:31 UT 



Longitude 
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CaApmaj 

CmiKa ca HacaoBHe CTpane: 


dpyHHM PAflOBM r~: 


Kopa/io KopneBHh 

AcipOHOMCKH flypgjTOH-■*****»«*«..53 

Astronomy telescopes.. -53 

ropan naBHHHh 

EfJieMepH^e 3a 2010. ro/iwry..76 

Ephemerides for the year 2010.—.76 

ropan ElaBHHHh 

IIjiaHeTCKe KOiKjwrypanHje 3a 2010. ro/wny.102 

Planet's coi 1 the year 2010.- .102 



Marni/nty „Ma>ije oko" OKpyacyje xano Ofl6aneHor 
MaTepi/ijana ca 3Be3fle y nocneflit>i/iM 4>a3aivia 
eBonyuoje npe 50 000 flo 90 000 rofli/iHa. 

Jby6a3Homtiy: Nordic Optical Telescope and Romano 
Corradi (Isaac Newton Group of Telescopes, Spain) 


YpetjuBamcH o.n6op: Mniran JeJiH l mh (mamiH h o/iro- 
BopHH ype/niHK), Mniran Bynerah, jip Mno/ipar /Jamih, 
npo(|). jip MHJian C. /fHMHTpHjeBHh, jip /Jparana HjihIi, 
Maja JepnHnh, npo<|). jip Jeneiia Mnjiorpa^oB-TypHH, 
jip Gno6o/ian HhiikobhIi, Fopan ElaBmiHli, jip JlyKa L I. 
rionoBHh, Mp ElaTama Craroih, Hena/i TpajKOBuh, jip 
3opmia U,BeTKOBHh, jip Bna/ian MeJie6onoBnh 


I loKpoHHTCJi.H oBor 6poja: 


BSProcesor 

Zajedno mozemo mnogo. 


BACMOHA, ■laconnc 3a acTpoHOMiijy, cnaan.c AcTpoHOMCKor /ipy- 
niTBa „Pyt)ep EouiKOBiiti”. H'iJia'in y 4 6poja nyinimi.c. I o;imini.a 
npeTnnaTa 3a 2009. nyimiy ji3hoch 600 flimapa, ncira nojc;inFra>i[[oi 
6poja je 180 ;innapa. IlpeTnjiaTa 3a HHOcrpaHCTBO je 20 eBpa. I Ipci- 
njiary ynjiarara Ha aciipo pa'iyii 6poj: 205-29948-66. 

Actpohomcko flpyniTBO „Pyt)ep IjoiiikobhIi” 
l opn.H rpa/i 16, 11000 Bcorpa/p 'icji/c))aKc: 011 3032 133 
e-mail: vaisiona@siclA.org 
www.adA.org 


















